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ANNOUNCEMENT. 



The Vermont State Agricaltural Experiment Station was eatab- 
lisbed in accordance witb an Act of the Qeneral Assembly approved 
November 21th, 1886, for the pnr|K>ae of promotiDg agricnltare by 
BcientiSc investigation and experiment. 

The Station was established in connection with the Uoiversi^ of 
Vermont and State Af;ricaltural College, and for the past, seven 
years has received the funds appropriated by Congress under the 
provisions of the Act commonly known as the " Hatch Act," ap< 
proved March 2, 1887, The State appropriation expired in 1890. 

The Station is prepai-ed to analyze and test fertilizers, cattle 
foods, seeds, milk and other agricnitnral materials and products, to 
identify grasses, weeds and useful or injurious insects, and to give 
information on various snbjects of agricultural science for the use 
and advantage of the citizens of Vermont. 

All chemical SQalysee, seed investigations, etc., proper to an ex- 
periment station, that can be used for the public benefit, will be made 
without charge. Tha Station will undertake no work the results of 
which are not at its disposal to use or pahlish if deemed advisable 
for the public good. The results of each analysis or examination 
will be promptly communicated to the party sending the sample. 
Those that are of general interest will be pnblished in bulletins, 
copies of which will be spnt t:> each poet-office in the State. The 
work of the year will be summ-id up in the annual report of the 
Station. 

It is the wish of the Board of Control to make the Station as 
widely Qseful as its resources will admit. Every Vermont citizen 
who is concerned in agriculture, whether farmer, manufacturer or 
dealer, has the right to apply to the Station for any assistance that 
comes within its province to render, and the Station will respond to 
all applications so fai as it lies in its power. Ail communicatioDS 
relating to agriculture, horticulture, plant or animal diseases, in- 
sects, etc., will be fairly considered, and, so far as possible, promptly 
answered. 



tyGoO^lf 



6 Anrodncehknt. 

The Station offices and laboratories &re in the Station bailding, 
comer of Main Street and University Flace. The Station farm and 
buildings are on the Williston toadi adjoining the TJniTersity grounds 
on the east. Electric cars pass within a quarter of a mile of the 
Station building, at Coloheater Avenue and University Flace. Both 
the Station and the farm have telephone connection (Station, "Bnr- 
lii^ton, 155-4," farm, "Burlington, 155-2") and may be spoken 
from most telephone offices in the State. 

^'Instructions for taking samples of fertilizers, fodders, milk, 
etc., will be sent on application. Parties desiring to send samples 
should first write for these direotions. Many of the samples re- 
ceived are of little ase because the; are incorrectly drawn. Farcels 
by express, to rec^ve attention, should be prepaid. 

^"Copies of the reports and buUetiiiB of the Station are sent free 
of chai^ to any address upon application. 

^"Address all communications, not to individual ofSoers, but 
to the 

AGRICULTURAL EXPERIMENT STATION, 

BURLINGTON, VT. 
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iment Station of the University of Vermont and State Agricultural College, 
for the fiscal year ending June 30, 1894; that we have fuuod the same well 
kept, and correctly classified as above, and that the receipts for the time 
named are shown to have been 916,000.00, and the corresponding disburse- 
ments $16,000.00 for alt of which proper voncfaers are on file, and have been 
by US examined and found correct. 

M. H. BUCKHAM, 
CASSIUS PECK, 
G. S. FA8SETT. 
Auditing Cammillee of the Board of 2^mstees. 
I hereby oertify that the foregoing statement of account, to which this is 
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named. ,-^ , E. HENRY POWELL, 
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We, the undersigned, do herelw certify that the above is the signature of 
E. Henry Powell, treasurer of the University of Vermont and State Agricul- 
tnral College, and that the above is the seal of said institution. 

G. G. BENEDICT, 
Secretary, University of Vermont and 
Slate Agriadtvral ColUge. 
JOSEPH L. HILLS, 

Director of Experiment Station, 
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REPORT OF THE DIRECTOR. 



The present report covers the work of the Station from Jaiiunrj 1 t« 
December 31, 1891, although a considerable part of the feeding teats, whieh 
were begun between these dates, was not finished at the close of the jear. 
The finaneial report covers the year ending June 30, 1894. 

PUBUCATIONB. 

Four regular bulletins, one special bulletin and the annual report have been 
issned dmiug tbe jear, aggregating (eicluding the special bulletin) two 
hundred and fifty-three pages of printed matter. 
April. No. 41 — Aualjses of Commeroial Fertilizers, 16 Pages. 

July. No. 42— fiovine Tuberoolous; 54 pi^es, 4 plates. 

October. Seventh Annual Report; 151 pages- 
November. Special Bulletin; Abstracts of Lectures on Dairying, Vermont 
Dairy Seliool (extracted from Fourteenth Re- 
port, State Board of Agriculture) ; 87 pages. 
November. Household Pests; 8 pages. 
December. Sprajdng Orchards and Potato Fields; 24 pages, 7 plates. 

TTie regular bulletins and reports were distributed to our entire mailing 
list; the special bulletin will be sent on application to those who have not re- 
ceived the Report of the Board of Agriculture. The Report is already out 
of print, and although two thousand extra copies of Bulletin 42 were printed, 
the supply is exhausted. It is reprinted entire in this Report. 
CHAMaSS IN STATION STAFF AND K4UIPHENT. 

- Hie only change in tbe working force of the Station daring the year was 
caused by the resignation of Mr. A. G. Gulley, horticulturist, on August lat. 
The mtUD addition to the equipment of the Station during 1894, consists of 
the purchase of an entirely new herd of cows, numbering about forty head, to 
replace those killed early in tbe year becaasc of tuberculosis. 

The new herd contains high grade Jerseys and a few registered Ayr- 
ahiies. The former were bought for the Station by Hon, Cassins Peck 
of the Board of Control, from several herds in Orange County, the latter 
from tbe herds of Hon. C. M. Winslow of Brandon and Mr. L. S. Drew of 
Burliug^too, 

The new herd is now (1895) beaded by the famous bull. Earl of Montague, 
26,009 A. J. C. C, formerly the head of tbe herds of Col. R. J. Kimball of 
Randolph, and the Pratt Institute of Brooklyn, L. I. 

WORK OP THE YBAB. 

The lines of work dnring 1894 have been muoh the some as those pur- 
sued in previous years. One notable addition, however, is an investigation 
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Report of the Director. 11 

of bovine tabermilMU. EzperimeDts in bee-ke«piiig bave eXeo been citraied 
out under the direction of a committee of tbe Vermont B«e-keepet8 AsHooia- 
. tion. The results of these as well u of other lines of investigation, ace 
briefif Bammarized under appropriate beadinga in the following pages. 

BOVUra TDBBRCUI/MIB. 

Thii Bobject has been largely diBcnsBed in New Eugland and the Middle 
States witbin the paat two years, (1894-95) largely becmise of tbe reveUtions 
made bj tuberculin used as a diagnostic. 

Tuberculin ia made from pure cultares (growth separate from all other 
germs) of tbe tubercle baoillus, ooDoentrated, sterilized (to kill all germ life) 
and filtered. It contains the chemical poisons created 1^ the life fuaotions 
of the germs. Although a failure as a eure foe tubercnlosis, it has been sue- 
ceesfullj used to detect its existenoe in oattle. If a small quautity is injected 
into a tuberonlouB animal it will produce a fever, while it tbe animal is healthy 
and it is properly used there should be no riae of temperature. An increaae 
of two degrees above normal after injection is ground for suspicion. 

A general teat of the Station herd was planned late in the fall of 1893 
but was not made until New Year's day. It was then found that tbe herd 
was badly infected. But two cows were oat of condition, yet twenty-four 
Miiinals reacted at this and subsequent tests. The infected animals were 
killed, and the post-mortems confirmed tbe test throughout, while two animals 
which did not reaot showed no disease upon slaughter. The distribution of 
the disease was: l.ungs, 90 per cent., udder and its glands, 73 per cent., in- 
testines and mesenteric glands, 60 per cent. Physioal examination alone did 
not detect disease in several cases. Six of the cattle were brought from herds 
which we now believe were affected with tnberculosis. The disease was lo- 
oated at each end of tbe bam. Tbe bam was disinfected by burning sulphur 
and by spraying a dilute solution of corrosive sublimate over the wood work. 
' Warned by this severe experience the Station officers bave exercised alt 
possible care to prevent further disease. All aooesaions to the herd were 
tested with tuberculin before admission and have been and are to be re-tested 
twice a year. The present herd was bought in three lots in April and Octo- 
ber, 1894, and Janaary, 1895. The April lot has now been tested thrice, the 
other two tots, twice. No animal was admitted or will be kept in the herd 
unless free from tubercnlosis. No member of the new herd has as yet been 
found tuberculous. Its continued good health is reason for coogratnlation, 
and is evidence of a negative nature that properly prepared and carefully 
handled tuberculin cannot canse tuberculosis. 

The Station veterinarian has made at the date of writing about 2,400 in- 
jections of tubercnUn mainly in connection with tbe work of the Cattle Com- 
mission. Of 1,809 Vermont cattle tested, 234 were found to be taberonlous. 
Tbia number inclndes four herds which were badly diseased ; omitting these 
four herds the t«sts include 1,611 Vermont cattle, of which 88 were fonnd 
to be tuberculous. This ratio should not be thought of necessity to indioate 
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12 Bkpobt of the Dibbotor. 

the pementftge of taberonloiu cattle in the State, for the iajeotions were 
usnallj nuide in herds where there was reason to suspeot the existence of the 
disease. The attention of those interested is called to the State law on 
pages 17-18 of this report. 

FERTILIZER CONTROL. 

The Station made analjses of comineroial fertilizers in the spring as 
usual. Fifty-three brands, or seventeen more than had been analyzed in any 
previous year, were tested and the results published early in May. A 
comparison of the average composition of the goods sold in 1893 and lS9i 
showed the latter to be the poorer, the valuation being SI. 62 below that of 
1893 ; in fact the average 18&4 goods were of lower grade than any sold siuoe 
the Station has been in existence. But a third of the brands were up to 
guarantee, a half were deficient in single ingredients, and a sixth in two in- 
gredients. Five-sixths of the brands, however, gave the commercial equiva- 
lent of their guarantees. The percentage of increase of cost over valuation 
of the average fertilizer was 47 per cent, the highest yet known in this State. 



Experiments in feeding pigs with the by-products of the dairy have been 
continued as in previous years. A repetition of the test of the preceding year 
on the eifects of relatively wateiy and concentrated rations was tried as 
well as a test of the comparative feeding values of skim milk and butter 
milk. The points brongbt out in the feeding trials are briefly as follows : 

1. The cost of food per pound of increase in live weight, and the profits 
were slightly in favor of the less watery ration. 

2. The sbrink^es in dressing were the same with both methods of 
feeding. 

3. Butter milk was found to have in this experiment about fouc-ftfths 
the feeding value of skim milk. 

4. Id one test Poland Chinas and Beikshires gave similar returns, in 
another, Berkshires did better than Yorkshires. 



POTATO r 

Owing to the remarkably dry weather of 1894, potatoes suflered less 
from fungus diseases than they have during any of the past five summers. 
The potato plots on our farm remained practlaally free frooi blights and rot- 
While this greatly reduced the gaini from spraying with the various fungi- 
cides it gave an opportunity, unusual in Veriuint, of studying the effects of 
these fungicides upon insects alone. The beneficial effects of some of these 
fun^eides as deterrents agwost the flea-beetle were noted in the last report. 
This was even more strikingly shown in some of our plots this season, 
the gain in our earlier potatoes direotly attributable to this effect being 
more than sufficient to repay all the costs of spraying. Grasshoppers proved 
unusually tronblesome on our later plots, and here again Bordeaux mixture 
proved far more efficacious than did Paris green or any other ebemioal 
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tailed. Thaw rMults from the me of the Bordefuu miztare form an ioter- 
estmg uid Tsliuble sapplemeDt to the work of foTmer eeaaana lAeu ita fmi- 
gioidal TtUae has been fully demoiutrated. 

The stron^r tolatioiu of the mixture have alvaya givea ua tha best re- 
tarna, and aa a result we are now raaommeuduig a little stronger mixture- 
than heretofore for geneial aae, yiz: one oontuoing about one pound of blue 
Tttriol to seven sod one-^iaU gallons of water. No other fnn^oide tested 
^oved eqnat to this miitare in some of its forms. Tbe use of the ferrooy- 
aiude of potawium test in preparing the mixture otFers some advantages, 
but our experiments indicate that the mixture thoB prepared is not qnite so 
efBcaisioua as that oontaining a larger amount of lime. 

The question is often asked bj □orrespondeats whether a large stock of 
the mixture oaunot be made at tbe be^ning of the season and kept for nse 
as needed. Experiments with saob a stock mixture indicate that it is in- 
ferior to that freshly prepared. The inconvenience of preparing the ouxture 
have induced manufacturers to place some leadj prepared miitnres and dry 
Bordeanz powders npou the market. Some of these were tested the past 
season and while the results are not conclusive they indicate their general in- 
feriority to the freshly prepared mixture. 

Potato scab ranks next to the late blight and rot as inimical to successful 
potato growing in this State. Tbe uae of corrosive sublimate for disinfecting 
the seed potatoes reduced tbe amount of scab and added as much as fifty per 
eent to our yield of marketable potatoes in one set of plots. 

Experiments in one of tbe largest orchards in tbe State show conclu- 
sively the value of Bordeaux mixture in checking apple and pear scab. Four 
applications kept even the most susceptible varieties free from scab-spots 
and cracks, and added from 20 to over 100 per oeot. to their market value. 
The keeping quality as well as the appearance of tbe fruit was greatly 
improved by the spraying. 

Studies anl eiperimenti are under way upon cert^u grasses, especially 
our native Fowl Meadow grass, to determine its comparative value and adap- 
abilty far cnltivaticin in low land subject to oveiBow durmg spring freshets. 

A number of threatening weed plants are invading the State, and studies 
ore being made upon occuraenoe, means of dissemination and methods of 
eradication which will be published in due season. 

EXPERIMENTS IN BEE KEEPINQ. 

The experiments in this line were planned by and largfly worked out under- 
the direction of Messrs. 0. J. Lowrey, M. F. Cram and H. W. Scott, a com- 
mittee of the Vermont Bee Keepers' Association. The results of the year's 
work may be summarized as follows : 

1. Several different sizes of frames were used. The results, however, 
were not sufficiently decisive tu enable us to determine the biist frames. 

2. The honey made from bees fed with cane sugar syrup did not differ 
materially in composition from that adulterated directly with cane sugar.. 
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Sncfa BB was made when the beea weie fed but twenty' poundB a week was 
somewhat more like normal honey than that made when the beea took twentf 
poDuds a da;. In each cam some taemlose (honey sugar) was formed and a 
trace of add added. 

3. A teri. of the valae of stimulative Bpriog feeding gave unsatisfactory 
results and will be repeated. 

4. The Langdou non-Bwarmer proved a failure. 

6. Tests made seem to indicate that the winter temperature of the hives 
may vary without detriment to the beea. 

FBEDIKa TESTS. 

1. The results of a feeding test of Robertson mixture ensUaga, a comtu- 
nation of com, horse beans (entire plant) and sunflower heads, as compared 
with corn ensilage were ^ven in the last (seventh) report. Owing to the 
slangbter of our herd the resnlts were unsatisfactory. The experiment was 
therefore repeated during the winter of 1894^95. Neither ensilage kept 
well owing to imperfections in the silo. The losses of dry matter in the silo 
were, as iiaual, lately of a carbohydrate nature. 

Tbe oows did not eat the Robertaou mixture ensilage quite as readily as 
that made from com alone, leaving rather more orts. Two pounds less grain 
per 50 pounds of ensilage were fed with the Robertson mixture. There was 
a fifth less dry matter eaten with the Robertson mixture than with tbe corn 
ensilage. Essentially the same amounts of milk and butter were made on 
each, and the oows, if anything, gained in weight on tbe mixture feeding. It 
would appear then, that, in this test at least, tbe claims made for tbe mixture 
were upheld. Notwithstanding this favorable result, tbe Station does not 
feel justified in recommending tbe mixture unqualifiedly, because of the 
diEBculty in getting satisfactory stands of the horse bean. 

2. A short test was made of tbe relative feeding values of Robertson 
mixture and com ensilages and roots (beets and carrots). The same weights 
of solids and fat, and nearly as mnch qilk were made on the root ration as 
had been made three weeks earlier on the ensilages, at tbe expense, however, 
of eight per cent, more of dry matter. Tbe solids not fat seemed to be 
decidedly increased by the change to roots. Snob a change in the quality of 
milk is so peculiar, however, that we do not feel like laying stress upon it. 
On the whole tbe results of tbe two methods of feeding were about the same. 

3. A test of the effect of "Nutiiotone," a condimental food for milch cows 
and other animals, was carried out by a former ofScei of the station, who 
kindly places the results at its disposal. Tbe test was carefully made and 
showed no beoeficial results from tbe use of tbe material. 

TESTS OF DAIRY APPARATUS, 

Data was obtained at the fourth Bessioa of tbe Dairy School showing the 

relative efficiency of, power consumed by, and steam oonsomption of various 

makes of separators, being in continuation of similar tests made at previous 
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seasiona and aiFeady feportod. Five power and five hand separators were 
tried, full analjaes of milks, skim milks, bowl slops, etc., made and losses 
loeated. The mechanioal lasses, as nsual, were large. The ohnmiug, 
although at a sUghttj higher average temperature than th&t of the preced- 
ing session, was quite exhaostiTe. Omitting two ohurninga the average was 
0.12 per oent fa^ in the butter milk. 

Camparative biaU of steam Babeook testers, maunfactOred bj the Moselef 
& Stoddard Co., of Rutland, and the Vermont Farm Machine Co., of Bellows 
Falls, showed practicall; the same results in fat percentages, averages being, 
iStoddard 4.75 per oent. Farm Moohiue Co., 4.78 per cent. A long series of 
trials of the two aguust the Roasiau Babeook test averaged, steam turbine 
maehines 6.18 per oeut, Rnssiiui, 5.09 per oeut. It is bnt fair to sa;, how- 
ever, that reoeut compaiisous of the steam Babcook with gravimetria tests 
(Adams' paper coil method) at this Station seem to indicate that the former 
may run from 0.02 to O.OS per oent too high. 

The "Laotanalyt,'' a new milk tester sold to quite an extent in some parts 
of the State, was tried and found nnsatisfactory. Results were obtained 
agreeing fairly with the Babeock test in a, few cases, but, as a rule, the 
figures were low of truth. Some of the details in the use of the appa- 
ratus seem opeo to criticism. 

An interesting oompKrison of the steam consumption of the belt and tnrbiDe 
form of separators was made by Prof. A. W. Ayer, of the Mechanical De- 
partment of the University of Vermont and State Agricultural College. In 
the trials made the belt machine used but 86.3 pei cent of the steam re- 
quired by the turbiae, while separating the same amount of milk. It is Prof. 
Ayer's judgment that " while the saving iu steam by the belt metohioe might 
not be considered sufficient to warrant the extra expense of an eng^e if only 
one separator were to be used, I believe there should be no doubt as to the 
type of separators to be used if several of them were to be run in the same 
creamery, and that tbe belt machine in sueh coses should be chosen." 

THE EFFECT OP PATIOUB UPON THE qPANTlTT AND QCALITY OF HILK. 

The advent of onr new herd offered an opportunity to test the effect of 
fatigue upon cows. Half tbe cows gave richer milk tbe night of arrival and 
all gave richer milk the morning after arrival than they did two weeks later. 
The fat as usual was found to be the most variable constituent. 

Imibcellaneoub fodder crops. 
Tbe extreme drought of 1891 seriously affected our tests of fodder crops. 
Soja beans, villous and spring vetches and aerradella were all that come 
through with any sort of growth. The soja beans, and the two vetches, with 
and without oats, made fair growths. The scradella on the whole does not 
promise well. It is a slender, fine-leaved plant of low growth, well liked 
by cattle, but diGBcuIt to harvest and not yielding enough to warrant recom- 
mendation. 
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FOUR WATf OP PWHUtVIVa FODDUt OOEM. 

Am «zt«nded tMt of Oiia maUor wu made ia the winter of 1892-93, and 
poblulMd in our Siith Beport. Tka importuica of the Biibieflt howerer wmr- 
raotod ft repetidoa of the tat. Smne of tba ecMiditioDa were nntBToisble in 
tiw flnt, lome in the feeond tetta, yet the maiD recnlt haa been the lune in 
eadi eaae. The •nminarixed r««alt« of the himhmI trial are as followi: 

1. Each of the four metboda of preaerration lared about fom-fifth* of tbo 
drf matter oa hafreated, and, judged bj this idone, were of praetioallj equal 
effioieDej, the flgurea being; Storer eniilage and meal, 18 per cent losa of 
dr^ matter; whole Mirilage, com fodder, and oom stover and meal, 20 per 
eent Iom of drj matter each. These flgurea are almost identical with those 
obtained in similar tests prerionily made at this Statimi. 

2. The character of the losses in food ingredients is mnch the same in 
each caae, there being little of no Iom of omde ash or crude fibre, n shortage 
of abojt a tenth each of the crude protein, phosphoric acid and potash, white 
ether extract and nitrogen-free extract lose respectively two-tenths and three- 
tenths of the amount present at harvest. 

3. Tfae stocked fodders, while stooked, lost more and more dry matter as 
the winter went oo; after catting they lost considerable dry matter, but less 
as the winter advanced and temperatnres were lowered. 

4. The losses in gross weight and di; matter in the silos were found to be 
parallel, the latter, however, esoeeding the former. 

5. The ears in the silo lost more of their food value than those bandied in 
other ways, the reverse of the result in the 1892-93 eiperiment. 

6. The relative cost of placing the same amount of dry matter in the 
monger was greatly in favor of the whole ensilage. The time and money 
spent in busking and grinding the ears was wasted, since better results werA 
obtained when the ears were left ou the stalk. 

7. In this eiperiment the enoilages were relished much better than the dry 
fodders, and the oows did better upon them. 

8. The same quantities of milk and butter were made by feeding whole 
ensilage and stover ensilage and meal ; the milk was not changed in quality; 
but the cows ate less dry matter from whole ensilage to produce the same 
amounts of milk and butter. 

9. When a given amount of dry matter fed in the whole ensilage ratjon 
produced 100 pounds of milk and butter, the same amount of dry matter fed 
in the stover ensilages and meal rations produced but 91 or 92 pounds of milk 
and butter. 

10. The whole ensilage lasted longest, and consequently made the most 
milk and butter. An acre of corn made into whole ensilage yielded as 
much as 1.095 acres made into stover ensilage. 

11. The results of this experiment as a whole ore in entire accord with 
those obtained in the similar trial at this Station in 1892-93, published in the 
Sixth report, pages 103-197. 
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Bulletin No. 42. Bovine Tuberculosis. 



INTRODUCTION. 



It has been the custom at this Station to reprint abstracts of bulletins 
issned during the year in the annual report, in order that their essential 
features might be put in more permanent form. In some oases the abstracts 
have been very brief, in others thej have been praetioally reprints. Bulletin 
42 on " Bovine TabeccaloBis " was printed in a larger edition than any previ- 
ous one except No. 26 on "Maple Sugar." jet it is nearly oat of print. This 
fact, together with the importance of the, subject, and the prominence which 
the disease has assumed in the public notice within the past year, prompts us to 
repriut the bnlletin entire in this report. 

The Station Veterinarian has made considerable farther use of tubercalin 
as a diagnostic since the bulletin was issued, the total number of iDJeationa 
made b; him (at date of writing) exceeding twenty-four bundled. The more 
recent data regarding its use in this State and a further diacussioD of the 
disease will be found on the pages following the reprint. 

It should be noted that Act No. 102 of the Laws of 1894 printed below, 
provides for indemnity for cattle oonderaned and found tuberculous, and that 
the circular of the Cattle Commissioners (pp. 66-68) is no longer in force, 
also that the laws of Massachusetts, Connecticut, New York, Pennsylvania 
and perhaps other States as well as our own on this subject have been 
changed since the data given on pages 64-65 was compiled. 

The dairymen of Vermont naturally looked to the Station for an intelligent 
candid statement of its investigations of tuberculosis aad its detection. Its 
ofncers felt however the gravity of the subject and invited the asBlBtance and 
advice of representative Vermont stookownera. The manuscript] of the 
BullettD was read by the Director of the Station at a joint meeting of the 
State Board of Agriculture (acting as Cattle Commissioners) and the Board 
of Control of the Station, and its subject matter was freely discussed. The 
proof sheets were submitted to the Governor and to the individnal members 
of each Board for their comments and criticisms. Both Boards endorsed the 
Bulletin as being in their opinion a conservative statement of the present 
knowledge of the causes, prevalence and means of detection and prevention 
of tuberculosis. 

So. 102, ->AH ACT TO AMEND SECIIONB 4021, 4IBZ ASH 4023 OF THX RXVIBBD LAWS, 
EKI^TINQ TO D0MK8TIC ANIHALB. 

WheD bavins tubeccnlHlH or an; other unUglaui diteue eiiiU in the itiU among ottle or 
other dotaB«t1ouiLtiuiI>,tbobo*rd(>f4gTlcv]turQ may quaranUnoaJlhifectAduiliujOa or inchu tbey 
■uppoae htn been eiposed to the conlagioo, may prohlhlt taj wiauil from panhig on or oier ainr 

■uipect«d to luve borloe tutaerculonii or toy ganta^oua lUaeaae, may employ nch expert help Mid 



Bdlletin 42. 

Dt, con aod extLmftlioD of 
at ol the owiwr of ike cactle, 

, , , , • 8taU Uu tnbarcullii tut 

□UT be HipUed, JUd thmy mn ooDdvnui ud ohbt killed u; oeMle or otber dtnnevtLfl aolmktii, 
beUvved ta Bid boeid to be luf eoted wltb bovine toberculHit or ajoj aoMtifioa» Mamtt^ ead uu/ 
Older the oodlee of tlie eume buried or boned, ei In theiz pjA^attA tbe eeee m^ require ; but f or- 
tdd tb* Mil* or noBonil faom the pieiiilm of mj didtr ptoJnet ftom eowtlMtt m Iwlleifod to ima 
*" — '~~ '~'"~ciiloeie. Any penoa who iboll bowiD|^ Tlolete or refiue to oomply wiQi eoy order 



ileeeotian, ilwll be floed m 

- ^ .lenorboth. 

a 2. SeetiMi 4021 of the HoTiied I*we ii tiarebr emended eo « to read ai lolloiri : 
U en; petMB (Iwll etU or offer to eaU wr oMUe w other domeMfOMilml koown to him to be in- 
feeted vflh lurtBe tobeioiiloaie or eziy ooutegloiu dlevue, or uij dimii denferaaj to tbe public 
heetth, or aheU hU or offer to eell ■» part or parte of nioh eattle or other domeetlc ailnuil, he ahaU 
be bwd not mui* than two londnd dolun or M tnpibcaod Dot more thau two vaan or both. 

Bao. S. Ka nine of all oattla or other domeatlo —'■"'■, killed Iv the written order of the 
boMd <tf i«ilnttan, Bhan bo eppnlied br one tf aald bOMd Md ■ dlJntareirts) penon aeleoted by 
tte owner of tho mwleiiiiiad **'"**'■■ but if thaae two oamot vrae upon the amount of tlw apprait' 
•d taloe «t Ot adml, thai ikin aeleot a tUrd dldntereated pHBDB, who together with them afcaU 
Bullae tl«a*lnd,aBohBBpcaiialt* be audejwt baton UUiot. and on »li<td* of health. The 
mnlt of upnknl 01 oattte ahaU be tai^ didlaia. A poatnnortam — — »— m~ ahall be made, Had 



e ehan be paid br the Btatetothe o . 

upm • wxuivi iniME, aipied by tho meultvt of tli« boud la nJurfa, and oodnteniEded by the 
aeeretary of eald board. No tndemBtty ihall be pdd to the owner of condemned oaltle or other 
douMtlo aaimla tbat bSTe not been owned and kept In the Btete tor at l<ut rii mDntfaa prsTloiu 
to the diaooreiy of the dlaim Any person who thai] knowlii^y vlolato or ratute to comply with 
any mnlaHone made by nich board of urlcnlture, under the auUutrlty and proviiioiu o< thia 

Bao. «. All erpniaia hirniTed by the board under the pntrielone ot thlg act ahall be aUowed by 
the Btate auditor, up«i the appronl ot tha aonmoc, and paid by the State. 
AppTOred Karember (7, IKIl. 
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I. SUMMARY. 



II. TnlMrcnlosis was dlacoTcred In the Station herd in Jannarj lagt 
hr means of the tabercnlln test. Bnt two cows were out of condition, ret 
twentj-fonr animals reacted at this and snbseqneiit tests. The Infected 
animals were killed, and the post-mortems oouflrmed the test throngbont, 
while two animals which did not react showed no disease upon slaughter. 
The distribution of the disease was : Lungs, ftO per cent., udder and its 
glands, 78 per cent., intestines and mesenteric glands, 60 per eent. 
Phxslcal examination alone did not det«et disease In seTeral eases. Six of 
the cattle were broaght from herds which we now believe were affeeted 
with tDberculosis. The disease was located at each end of the barn. The 
bam was disinfected br bnmlng sulpbor and by sDrarlng a dllnte 
solntlon of corrosive Hubllmate over the wood worh. All the wood abont 
the mangers was replaced. Eighteen grade Jersej-s were bonght In April 
from seven different herds, subject to the tuberculin test. All were 
found free from disease. It is intended hereafter to periodlcallf test the 
Station herd with tobercDlIn. (Pages Sl-80). Bit: 

m. The Station Teterinarian has this year made over a thousand 
injections of tnbercnlln, mostlv in this State. 222 animals were found 
diseased, 220 were slaughtered and found tnbercoloas. Omltiing two 
badly infected Vermont herds, but SO animals were tuberculous oot of 
662 tested, in 81 dlHerent herds. These figures should not be taken as 
indicating the prevalenoe of the disease In this Stat« for injections were 
made mainly in suspected herds. The distribution of the disease in 189 
post-mortems showed 82 per cent, in the lungs, 22 per cent, in the mes- 
enteric glands and 24 per eent. in the ndder. (Pages 80-31.) 

IT. 1. PREVALENCE AND HI8TORT.»Tnberculoslg is the general 
name for a class of diseases which attach Tarions organs and which both 
man and animal readily eontraet. The hnman death rate from all forms 
of the disease is about one In four. Cattle arc affected In rarlous propor- 
tions in different parts of the world. The extent of bovine tuberculosis 

Mn this coantr ■ 

inspection. 1 

animal. (PH- 

2. CAUS£."The sole and exciting cause of this disease is a germ 
called the bacillus tuberculosis. It Is a parasitic, microscopic, rod-shaped 
plant which lives in the animal body, has great vitality, resists heat, cold, 
moisture, drought, decay and often the process of digestion. It Is killed 
by boiling, by long contlnned heat at from 150 to 170°, as well as by sun- 
light, air and certain chemicals. Infection occurs: (1) By breathing the 
germs; (2) By swallowing the germs; (S) By their entrance through a cut 
or wound. The main sources of infection are: (1) The dust of the dried 
spittle of consumptives or other tuberculous matter, either breathed or 
swallowed; (2) Contact with tuberculous material or people; (3) The 
meat and milk of tuberculous animals. (Pages 83-30.) 

8. ACCESSORY CA1JSES."The bacillus tuberculosis is the sole cause 
of the disease, but there are conditions so favorable to Its development 
that they are well termed accessory causes, although strictly speak- 
ing they are not casual. Among these conditions are: (1) Here^tary 
Sredlsposition; (2) Unhealthy surroundings, poor ventilation, uncleanly, 
ark, damp, hot and cold stabling, soiling system, lack of exercise, cli- 
matic Influences; (S| Faulty feeding, under feeding, over feeding, feeding 
on unwholesome or tndigestable materials, over production; (i) Faulty 
breeding, in and inbreeding, early, late and frequent breeding, intensive 
breeding, lack of constitution; (5) Ill-health, temporary predisposition; 
(6) Physical conformation. (Pages 86-41). 
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4. STHPTOMS."The Sfrnptomg ol boTlne tnbercnlosis are more 
obscure tbkn those of tbe tanmaii disease, and often baffle detection. Any 
Attempt to describe them wonld probabl; prove misleading rather than 
instructire. (Pase 41.) 

6. LESIONS. --WheneTflr the yerms locate 1m the body they Irritate 
the tissnei forming ronnd nodnlar masses. These newlj formed tabercles 
are nsnaUy soft and red. In chronic cases they become cheesy, limy, and 
disintegrate and mn together, forming yellowish, caseoas, pas-contaln- 
Ing masses of various sizes Imbedded in the diseased organs. The Inngs, 
linings of the chest and abdomen, the lymphntlc glands and the bowels 
are most often diseased. Sometimes the tnltercles are too small for the 
naked eye to see. (Pages 42-45.) 

6. THE TUBERCULIS TEST. --Tnber cull n Is made from pnre cnltnres 
^growth separate from all other germs) of the tubercle bacillus, concen- 
trated, sterilized <to kill all germ life) and filtered. It contains the 
chemical poisons created by the life functions of the germs. Although a 
failure as a cure for tnbercnlosts, It has been snccessfully used to detect 
its existence In cattle. If a small quantity Is injected Into a tubercnlons 
animal it will produce a fever, but, if the animal Is healthy and It Is 

Sroperly used there should be no rise of temperature. An Increase of two 
egrees above the normal temperature after injection is ground for suspi- 
cion. The tuberculin test is not Enfalliblc. Illstakes have been made in 
its use, and It has sometimes failed in careful hands. It Is, however, 
much more reliable than any other known means of diagnosis. If prop- 
erly made and used, it cannot cause tuberculosis. (Pages 45-51.) 

7. INTER- RELATION. "Both human and bovine tuberculosis are 
infectious. Human tuberculosis affects the lower animals, and bovine 
tuberculosis affects man. The latter has never been directly proved, but 
many cases of accidental Infection have demonstrated Its possibility. It 
has been claimed that tuberculosis does not exist where there are no 
cattle, and that tuberculous infection was originally of bovine origin. 
Experiments have shown that the disease producing germ may be present 
in the milk whether the udder is affected or not. If milk is sterilized by 
heat, or ** pasteurized," it may be considered safe to ase. It has recently^ 
been claimed that, because of the alleged presence of tuberenlln In tuher- 
euloas milk, even though sterilized, there Is danger to its consumers of 
aggravation of the disease if already present. It is not advisable to 
attempt to cure bovine tuberculosis. (Pages 51-Sl,) 

8. PREVENTION. --Both human and bovine tuberculosis are pre- 
ventable, and the means which may be taken to prevent its spread are: 
(ll ODIclal inspection of cattle, meat and mllh; iS) The destruction or 
disinfection of human spittle; (3) Careful disinteetian of places occnpled 
by tuberculous men or animals. The stock owner) so far as possible, 
should keep his cattle under healthy conditions, should keep each animal 
In its own stanchion, should Isolate suspected animals, should buy cau- 
tiously, should exelnde human and animal consumptives from the barn, 
iihonid lest newly admitted animals, and, if he finds the disease, should kiU, 
bnry or bum the diseased animals, dlslDfect the premises and test the rest ol 
the herd. (Pages til-B2.) 

». RELATION OF THE STATE TO TUBERCULOSIS. -The most suc- 
cessful work in the suppression of animal disease is that done by the Uovem- 
ment, since it aeoompllshed In a systematic, intelligent and thorough manner. 
The New England, Middle and some of the Wesieru states exercise a 
control over animal diseases by means of Cattle Commissiona. Some 
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u. tuberculosra in the experiment station herd. 

DaiiTing has always been a prominent feature of the work of this Sta- 
tion. Beginning in June, 18S8, witit eix cows, the Station herd was in- 
creased b^ purchase and bj breeding until at the opening of the current 
year it consisted of thirty-three bead, including three bulls, twenty-four 
cows, one yearling and five calves. There were twenty-one Jerseys (Bve 
registered), six Ayrebires (four registered) and six Holsteins (five regis- 
tered) in the herd. The sixteen unregisteied Jerseys were mostly high 
grades. Ten of the cows were membersof the herd of the summer of 1891, 
seven were bought that fall, and seven, together with the three bulls, 
were bought later. 

The herd records for 1802* and 1898^ were very satisfactory. In 1892 
the twelve regular memberH of tbe herd averaged 3S1 pounds of butter per 
cow, while in 1893, the fifteen regular members average 341 pounds of 
butter per cow. If the irregular members of the herd are included 
these averages are reduced to 334 pounds for 1893 and 811 pounds for 1893. 
Tbe decrease in the production of 1893 was partly due to abortion and 
sterility, possibly of tubercular origin. The herd wasagoodwwrking dairy, 
such as is within the means of most dairymen. It was collected without 
large outlay, only four of tbe cows costing over one hundred dollars. We 
hoped to obtain good butter yields by care and feed rather than by buying 
costly stock. 

At New Year's tbe entire herdseemed to be inprime condition, with tbe 
exception of tbe registered Jersey cow LaViolette 8rd, 62,548 A. J. C. C. 
and the registered Holstein cow Uercedes Jonkje, 18,346 H. F. H. B. 
These two cows began to appear unthrifty on coming in from pasture in 
tbe late fall. The Jersey coughed somewhat. The Station Veterinarian 
made a physical examination of the two cows and diagnosed either acute 
bronchitis or tuberculosis. A general physical examination of tlie other 
cattle indicated tbe presence of considerable lung disease, and it was de- 
cided to use Koch's test (injection of Koch's lymph or tuberculin) upon the 
entire herd. 

The detection of tuberculosis in its earlier stages by external signs is 
usually impossible. Unless the lesions are in the lungs, even advanced 
cases are bard to detect. An animal in this condition may be sleek, fatand 
frisky, may give large amounts of apparently normal milk, and yet may be 
infecting other stock as weU as those using her milk. It ie obviously desir- 
aUe to be able to detect the presence of this disease'ln any stage, early or 
late, wherever its location, without injury to the healthy animal. Tbe 
means for aucb detection have been found in tbe fluid known as Eoch's 

• SuSfxtli Aanial Rfpon, p. ■»; nlw Bulletin Na, 33; iil» ScTuth AddiwI Rapon, bow In 
t S« Snath Amnul RcpDrl, ninr in pt«u. 
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Ijmpb or tuberculin, r preparation first diEcovered in 1689 by ibe famous 
Qerman scientiet, Dr, Eocb. He vainly hoped it might prove a cute for 
tuberculosia. Although a failure as a remedy, it is rapidly coming into use 
for diagnoetio purpoBesin veterinary practice. 

The "test" is made as follows: 

< I ) The normal temperature of the animal is taken. 

(2) A small quantity of dilute lympb is injected under the carefully 
disinfected skin near the shoulder blade. 

(3) The temperature of the animal is taken at intervals of from one 
to three hours, beginning with the sixth hour from the time of injection 
and continuing until tbe sixteenth to twenty-fourth hour. 

If an animal is tuberculous, a decided rise of temperature ortemporaiy 
fever is observed, usually in from six to fourteen hours. Although not 
infallible, this test is much the most reliable test we now have. It shoidd 
bented only by skillful veterinarians, since the precautions necessary are 
not stteh as the farmer is prepared to observe.' 

The tuberculin used in the test at tbe Experiment Station was pro- 
cured from the Bureau of Animal Industry of the Department of Agricul- 
ture at Washington. The injections were made by the Station Veteri- 
narian and tbe temperatures taken under his direction . 

The twenty -four coVs were injected December SI, between t«n and 
twelvep. m., the temperature of each cow was taken at the time of in- 
jection and hourly on the day following from 8 A. u. to 11 r. M., andagain 
January G, from 6 a, U. to 13 P. U . Tbe amount of tuberculin used per 
animal were: Bulls, 3 c. c.;cows, 2 to 2.0 c. c.; yearling, l.G c. c; calves, 
0.75 c. c. 

The following table shows in detail the temperature observations on 
-each of tbe tbirty-tbree animals. The normal temperatures occupy the 
upper lines, and those taken after injection, tbe lower line. The tempera- 
tures indicating reaction are put in black faced type. The following cows 
did not react: Bonnie, Blossom, Dinah, Qretcben, Josie, Minerva and Itena 
Hyrtle. They were driven to an uninfected bam. Dorothy and Lolita 
showed single temperatures above 101° and were isolated in the veterinary 
bospital. On Uarch 2Gth, eight of these cows were again teeted, and one, 
Bonnie, reacted. The second test is entered in tbetable in each case below 
the first test. Bonnie was tested a third time, June 28, and ^ain re- 

As will be seen on reference to tbe table, tbe three bulls, sixteen cows, 
the yearling and one calf, a total of twenty -one animals, being nearly three 
quarters of tbe adultherd, reacted to tuberculin. Fifteen of these showed 
physical signs of lung disease; two others bad bronchitis. 

•For more eitended expltuuttlon of the dateatlon of taberonlodB »nd tlie dm «t tnt). 
aroalin se* paces 11 to 5L 
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The Board of Control of the Station were notified at once, and all sales 
of (arm dairy products were stopped. After a thorough discussion of the 
situation, and after consultation with Dr. J. H. Hamilton, Presideat of 
the State Board of Health, the State Board of Agriculturst, Bon. Z. A. 
Oilbert of Maine and Eon. A. W. Cheever of Massachusetts, Ex-members 
of the Cattle Commissions of their respective States, and Di. Frank H. 
Miller, V. S.,of Burlington, the Board of Control ordered the slaughter 
of three cows. La Violette 8d, MercedesJonkje and Creamer. The two 
former were manifestly out of conditon, while Creamer was in as fine 
flesh as any cow in the herd. 

The post-mortems were conducted ia the presence of the above named 
offlciaU, and Dr. H. A. Crandall, City Health Oflicer. by the Station Vetori- 
o:^riaa, assisted by Dra. F. H. and O. A. Miller, veterinary surgeons. 
LaViolette and Mercedes were plainly and badly tuberculous, the evidence 
being clear to the naked eye. Creamer's udder contained miliary tuber- 
cles, which upon microscopic ezaminationt showed the characteristic bac- 
teria (bacillus tuberculosis). Later developments showed that the lesions 
in her case were more obscure than those of any other animal killed in the 
herd. 

The rest of the cattle reacting to the lymph were killed, and post-mor- 
tems made. In every case the prediction of the tuberculin was verified. 
Two calves (Nob. 2 and 5) which did not react were killed and examined 
with scrupulous care, but no evidences of the disease were found. 

The lesions found in the animals killed were, briefly, as follows : 

I. Jbbsbyb — Bull: Louis Lambert* ; lung contained caseous masses; 
bronchial and post-pharyngeal glands enlarged, caseous, calcareous; left 
testicle calcareous. 

3. Coins: Beauty*; apex one lung, caseous, calcareous; bronchial and 
post>pliaryngeal glands enlarged, caseous, calcareous. 

4. Bright Eyes*, Bronchial and post-pharyngeal glands greatly en- 
larged, caseous; liver and capsule tubercular; supermammary glands 
tubercular. 

6. Floss*; lung contained caseous masses extending well into par- 
enchyma; bronchial and post-pharyngeal glands enlarged, caseous. 

9. La Vialett^*: lungs consolidated, outer surface mottled, section 
showed pus cavities, caseous; pleura and pleural side of diaphragm thickly 
studed with tubercles; bronchial, mesentric and lymphatic glands in gen- 
eral tubercular, caseous. Apparently an acute form of tulierculoeis. 

10. Margaeritd'; apex lung caseous; bronchial, post-pharyngeal and 
aupermammary glands tubercular. 

ITbiB bcnrd Is also the StaU CsMf Commiaalon. 

fBvDr. J. H. Lindaley, Pathologist of Med. DepL, Univ. of VI., andStateAglCoUeae. 
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11. Jtfarfruri *(i*,- poat-pharrngeal glands tubercular; Bupermatnmair 
glands enlarged and tubercular ; indurated tooM in right (ore quarter. 

12. Martha*; bronchi&l, mesenteric and supennAmmary glands tuber. 
cular ; peritoneum over uterus contained tubercles. 

14. Mgrtle*; luugs contained large caseous maseee ; bronchial and 
post^pharyngeal glands enlarged, caseous, calcareous; HupsTmamroary 
glands enlarged, tubercular. 

10. Nancy'; Pleurisy with adhesions ; bronchial, poet-pharyngeal and 
mesenteric glands tubercular- 
Id. Sadie't Delight*; lungs contained pus and caseous mamee; plastic 
pleuritis with adheeions ; bronchial and post^pharTngeol glands enlarged, 
caseous, calcareous ; BUpermammary and mesenteric glands tubercular. 

IT. Yearliitg, Ethel; poet-phaiyngeal glands enlarged, caseous, calcar- 
eous ; miliary tubercles on mesentery. 

30, Oal/No.S, (3)^ months old); lungs contained caseated tubercular 
nodules ; bronchial and mesenteric glands tubercular. This calf, with four 
others, had been fed on skimmilk from Station herd. Its mother (Josie) 
did not react to tuberculin. 

33. Atbshirbs — Butt: RutHnor; Btpei one lung caseous; bronchial and. 
poet-pharyngeal glands enlarged, csseous. 

33. Coioi^Boiinie; passed first injection; gave reaction on second and 
third tests ; lungs and lymphatic glands tubercular. 

34. Oreamer ; mesenteric glands enlarged, indurated, highly pigment 
ted; supermammary glands enlarged with udder tubercular. Foetal calf 
(8i moe.) normal and healthy. 

38 . HOLSTKIH — Bull: Marmion"; bronchial and post-pharyngeal glands 
enlarged, caseous, calcareous. 

30. Cows— Cigarette*; lungs contained pus, caseous; bronchial glands 
not enlarged bat caseojs, calcareous; mesenteric glands tubercular: super- 
mammary glands greatly enlarged and udder indurated, both tubercular. 

80. Clooerette; super tnimmary and meienteric glands tubercular; 
some of latter contained caseous matter. 

33. Mercedes Jonkje**; outer surface lungs mottled with aggregations 
of tabercles, section showed hyperplasia of interlobular tissue, with little 
consolidation and no cavities ; pleura studded with tubercles ; splet^n 
mottled, tabarcular ; supariuinrnary, superficial inguinal and mesenteric 
glands all enlarged, tubercular. 

S3, Ptpchin Snd!'; lunge filled with tubercular deposits ; pleura, 
pleural side of diaphragmand pericardiumatudded with tubooles: pleur- 
isy with adhesions; bronchial and post-pharyngeal glands greatly enlarged, 
calcareous ; supermammary and mesenteric glands tubercular ; uterus 
Oiled with tuberoles ; ovaries tubercular. Cow had been sterile nearly two 
years. 

* Phyilesl itgnB of Iiiiii; Uluus. 
•• BrODchlUi snd QnthrimncsB, 
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Calvee Nob. 3 and S, do indioatioDs of tuberculoeia. These calves did 
not react to tuberculin, and were killed as check to test. 

The distribution of disease was as follows : 
LuDgB, bronchial and poet-pharyngeal glands, 90 per cent. 

Udder and supermammarj glands, 7S " 

Intestinal and mesenteric glands, 50 " 

The poat-mortenta eonflrmed the ttiberetdin teat without eoxeption. 
Physical examination alone failed to reveal the preaenee of the diaeaae in 
a number of casea. 

The previous history of the cattle is interesting. Six were bought from 
herds which we now have reason to believe were more or lees affected with 
tuberculosis ; three were out of tnberculooa Station cows ; three were out 
of non-tuberculous Station cows ;' one four-7ear-old healthy cow is out of 
a tuberculous mother. The cows usually stood in the same stanchions with- 
out material change, the Jerseys at the west end, Ayrshires in the middle 
and HoUteins at the east end. It is interesting to note the location of the 
diseased cows in the barn. Omitting one cow which had been in the herd 
but two months, the west seven cows were all diseased ; of the next seven, 
only one was diseased January Ist, although one (Bonnie) developed it 
later. All of the east five cows were tuberculous. The two ends of the 
line were diseased, the middle was comparatively free. This would indi- 
cate that the primal sources of infection were at the ends of the line. The 
bulls had been constantly exposed to the disease, since they were fed upon 
the orts left by the cows. Notwithstanding this, the lesions in the bulls 
were mainly in the lungs and thoracic glands. It seems probable that the 
defective ventilation of the barn and the watering device — open buckets 
in front of the stanchions— aided in the dissemination of the disease. The 
buckets have been removed and the system of ventilation is being modified. 

After the slaughter of the diseased animals, the healthy cows were re- 
moved to another barn, and the stable was thoroughly washed with hot 
water. Following this, every square inch of wood work was sprayed and 
washed with a solution of corrosive sublimate (1 to 1000) and then 13S 
pounds of sulphur was burned in the tightly closed stable and cellar. This 
being done, all the wood work of the mangers and in front of the stan- 
chions was torn out and replaced with new, after which the double steri- 
lization with corrosive sublimate and sulphur was repealed. 

About the middle of April, eighteen grade Jersey cattle were pur- 
chased at C50 per head from seven herds in Orange County, subject to the 
tuberculin test. The results of this test are shown in the following table : 
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Fanny 
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Jessie 
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0.6 


Fairie 
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0.4 


DandeUoQ.. 


lOO-'S 


101.6 


101.6 


101.4 


101.4 


101. 
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Jennie 
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Bettie 
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103. 


102, 103, 
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It will be seen that all these animals were found to be free from tuber- 
cuIobIb. It 18 now intended to test the herd every six months. 

It was the aim of the Station to make its former herd of moderate 
priced animals produce from 350 to 400 pounds of butter per cow by such 
methods as any dairyman might use. It is our intention to again seek the 
same end, and, at the same time, keep the herd healthy. 

ni. TUBERCULOSIS IN VERMONT. 
Since the discovery of tuberculosis in the Experiment Station herd, 
the Station Veterinarian has had ocCBsion to melie in cccnecticn with 
work for the Cattle Commission and in private practice over a thousand 
injections of tuberculin. The cattle were from 90 herds, of which 88 
were in Vermont and 7 were in the vicinity of New York city. Of 841 
cattle injected, 322 were declared to be diseased by the tuberculin test, 330 

It calwd Jtpd th« foLlowing day was 
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were slanghtered and without exception were found tuberculous. Of 786 
Vermont cattle injected, 138 were tuberculous; of 155 New York cattle, S4 
were tuberculous. If we omit the Experiment Station herd and one other 
large herd where fiveitixthB of the anUnale were diseased, we find that of 
60S cattle but 39 were tuberculoos. These were in 81 different herds. 
These figures do not indicate the prevalence of the disease through- 
out the State, for, naturally, the Injections were made in herds where 
there was reason to believe the disease existed. It is unsafe to predict 
the percentage of tuberculosis in Vermont herds from the data at hand, 
nor can it be determined except by sjslematlc profeesional inspection. 
There is enough, however, to warrant the consideration of means for its 
control We with to dietinetly call attention to the fact that no ettimate 
of thepereentage of tuberculous cattle in Vermont ttmade in thia buUetir' 
lest some might construe the ratio of the tuberculous animals found bj 
us in the inspected herds to which we have been called, to be that existing 
throughout the State. 

The distribution of the disease In the various organs of 189 autopsies 
was found to be as follows: Lunge, 83 per cent.; bronchial glands, 61 per 
cent.; post-pharyngeal glands, 18 per cent.; mesenteric glands, S3 per 
cent.; I j-mphatio glands in general, 16 per cent,; portal glands, 6per cent.; 
liver, 14 per cent. ; intestines, 2 per cent. ; udder, 23 per cent ; pleuia, T per 
cent.; snpennammary glands, 33 per cent; peritoneum, 3per cent.;Bpleen, 
prescapular gland and teeticleeea(A, 2 percent; uterus and ovaries each, 
1 percent 

Attention is called to the statement and bond of the State Cattle Com- 
mission on pages 6B-B8 of this bulletin. 

IV. GENERAL DISCUSSION OF THE DISEASE. 
Tuberculosis is the general name for a class of diseases, of which con- 
sumption in the huntSin family is a conunon type. It is variously named* 
according to its location in the body and the character of its host. It at- 
tacks man, the domestic animals and sometimes wild beasts (particularly 
if in captivity). Among domesticated ani mala, cattle, fowl and swine 
more readily contract the disease than horses, sheep, doge or cats. The 
latter easily succumb however, if inoculated either intentionally or acci- 
dentally. There ie no animal known to be proof against the disease. 

•Some of the man common namti an : Suman; Lung; couumpiion, pulmoou? coniumpiioD, 

luberculoiii; ) Bouieiv ,' CDniumptLOn dI lh« bowdi, m^py formi cf chioiiic diarrhaea, chgtcra In- 
AmiuiA Hud cholera morbus ; Ngmms Sygtemand Brain; tubercular meDlngilLi, acuW hydroce- 
phalul; SUn; anuomkal tubercls. Lupus and iCrolulDdenra ; Boneand .AjinI'),' hip-jolDtdil- 
ca«, white iweULng of [he knee; Olandi; tubercular adenliLi; Abdominal cavUy; tubercular 



1. PREVALENCE AND HISTORY. 

Human. The ravagea of tuberculosis in the human family are far 
greater than are those of au J other disease. Thedeath rate from consump- 
tion, which is but one of its many forms, is about one in seven. 
In all its forms it is said to contribute to the death of one in every 
four, and the records of human postmortems indicate that one in two has 
had the disease and either died of it or had its progress arrested. 

When conditions have favored its spread, the death rate from tu- 
berculosis has been its high as 60 per cent, of all mortalities, Many of the 
fatal bowel troubles of infants have their origin in tubercular infection. 
An article in the Archives de Medicine says that "of the population of the 
globe, three millions die annually of consumption." It has been well said 
that, "if the 5490 deaths from tuberculosis which occur every year in the 
city of New York could be brought togetherin an epidemic lasting butone 
week, no small pox, cholera or yellow fever scare would approach the 

panic which would thus be created, if we take the whole civilized world 

and compare with the tuberculosis mortality, all the accumulated deaths 
from war, famine, plague, cholera, yellow fever and smallpox, the latter 
are comparatively very insignificant." ' 

Bovine. The lack of systematic professional inspection of live and 
slaughtered animak, as well as the actual variations in the extent of the 
disease in different localities give us somewhat contradictory data regard- 
ing the prevalence of bovine tuberculosis. 

Probably many of the estimates given. by various authors are based on 
faulty or insufficient data. The following examples may serve to some 
extent to indicate its prevalence. The extremes are wide, being from 0.03 
percent (among 3,273,547 cattle, mostly steers, killed in the meat inspec- 
tion districts of the United States from May 15, 1891 to March 1, I8B2)' to 
60 to TO per cent., (at Hildesheim, Banover, according to Haarstick). In a 
large number of German abattoirs it is stated that 6.9 per cent, of the cows, 
3.6 percent, of the steers, 2.6 percent, ofthe buUsandl percent.of the 
young stock were tuberculous'. Of 1,270,604 animals slaughtered in Ger- 
man abattoirs from October 1888 to October 1889, 36,353 or 3 per cent, were 
tuberculous'. Careful postmortems by skilled veterinarians showed 13 
percent, of tuberculous animals out of 13,000 slaughtered in England as 
affected or exposed to contagious pleura pneumonia (a disease entirely 
distinct from tuberculosis)'. laseventeencountiesinNew York State the 
inspectors of the State Board of Health found 3.4 per cent, tuberculous 

1. Sslrnun and Sniih, Special Report on Diieaiet ofCutl* <tc., Bureau of Animal loduilrf , 
United S lata Depl. oIAgri culture, 1S91, p. 399. 

3. Reported by Law. Ibid. p. 107. 

4. Report of Imperial Healtti Office, Berlin. Vol. ;. 

;. Anmial Rcpart (or 1S91 of Dr. G. T. Brown, Dlrtcior of VMerinaiT Department ol [he 
Board of Agricul lure of Great Britain. 
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cattle out of 20,000 inepected'. Cattle Blangbtered at Baltimore were 
found tuberculous to the ezteut of from 3.S to S.S per cent,' while of 1,158 
cattle fTom the Eastern States (main); New England) slaughtered at 
Srighton, Massachusetts, 03 or 4.5 per cent, were tuberculous'. Salmon and 

Smith state that "it is not far from the truth to assume thatone of every 

fifty head of cattle in the more densely populated areas of Europe and 
America is tuberculous"'. Dr. Salmon states yet later, however, that 
"the ideas in regard to the prevalence of tuberculosis have been radlcaUy 
changed by the facts brought out in using tuberculin'"." 

Theflneshowingof the Western abattoirs is mainly due to the, (act 
that the beeves killed there are grown out of doors, are slaughtered while 
still young, and because as a rule only healthy animals are shipped to and 
accepted by them. On the other hand, Eastern and foreign abattoirs 
more often deal with stall-fed animals and with old oowb, in both of 
-which the proportion of disease is higher. 

HiSTOBY. 

Tuberculosis is no new disease. Both the human and bovine forme 
have been known for many centuries, under a great many different 

names. Four hundred years before Christ, Hippocrates" described the 
abscesues and ulcers of the lungs, which characterise the disease to-day. 
As early as the Middle Ages, the animal type of the disease was consid- 
ered oontagioUB and the flesh discarded. Various theories regarding its 
cause have been advocated and shown untenable. TJntii recently the 
theory of heredity was considered most probable, but it is now definitely 
proved that its true cause is bacterial. 

2. ESSENTIAL OK EXCITING CAUSE. -THE BACILLUS TUBER- 
CULOSIS. 

Although infection by inhalation, (breathing), by inoculation 
^through wounds, etc.), and by feeding was definitely proved by Ville- 
min" in 1363, and later by Cohnheim", Toussaint'* and many others, the 
true cause of the infectiousness of tuberculous matter was not found- until 
1&83. On March 24th of that year. Dr. Robert Koch of Berlin, Qprmany, 
read a paper before the Physiological Society of that city, in which he 

6. Coumy Oinileidin, J»nuiir). iS, .89,. 

7. SiilhandStTcnlh ReporU Buniu of AnLmaL Induilry, p. ;i. 

a. Boston Baud of Heihh. Repon by Dr. Alex Ban-, lusfKCtor lu., for 1840. 

9. SalinoD and Smflh, Ibid p. 399. 

10. Br==d<.s' G.««e, tl.ig.go, June ,4, .893. 

>.. UiIK'i«dii.of Hippocrtta. V. p 6;s, VI. p ijs, Vll.p 73, 

la. Elude sur U TubercuJoH. 

13. Uberti^birktil d. Tuberkuloit, Berlin, 1B77. 

14. Coiiipt.Relid.XClll. 
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uiDOUDced the disooveiy of the germ cauaing the diaease". He named 
tbiB germ Baetlltt* TuberculosiB, The moat painatabing care was used in 
Teriffing the facts before they were given to the world. Eouh demoD- 
atratedthepreeeDceof the germ in thesputa tspittle) or tubercle (a round 
nodular mass of diseased matter, amall or large, characteristic of tuber- 
culosis), of over a huadred cases of consumptiun, and succeaefullj 
' inoculated aearlj five hundred lower aniroala, producing in them the 
same diaeaae. The concluding sentence of his paper has jet to be dis- 
proved : "We can with good reason say that the tubercle bacillus is not 
simply one cause of tuberculosis, but its sole cause, and that without tu- 
bercle bacilli jou would have no tuberculoaia."* 

i; nUa Mhlheil lui dcm Kali 
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This germ (bacllIiiB tuberculoBiB) is a pantaitic, vegetable micTCt-organ* 
Ism, which UDder the microscope is seen to be a minute rod with rounded 
ends, usually slightl7 curved. It is about ten times as long as it is broad, 
andmeaauresontheaverageabout one ten-thousandth of an inch in length. 
It occurs singly, in pairs, or in chains of from thre« to six. It probably 
does not reproduce itself by spores. This germ lives in the animal body 
and thrives best at a little above the normal temperature of the human 
body. It has great vitality, resisting heat, cold, moisture, drought, decay 
and of ten the process of digestion. Its virulence ie not lessenedbydryingat 
temperatures below 1S0° F, A short exposure at 212° F. or a longer 
continued heating at from 160 to 170° F. is sufflciant to killthe germ. 
These temperatures are not always attained in the interior of a piece of 
cooking meat, and a rare steak or roast, if from a tuberculous animal, may 
contain live germs capable of causing the disease in the person eating the 
meat. Milk may be used with safety, if heated for an hour at about 160° F, 
A higher temperature would be desirable, but it coagulates the albumen, 
gives the milk a boiled taste, lessens the digeetibihty sjid increases its ten- 
dency to constipate. 

The tubercle baoUlus has lived for many weeks in ice and been found 
virulent on thawing. Since moisture and decay do not affect it, wells, 
drinking troughs and burial grounds (human and animal), in short, wher- 
ever tuberculous matter has been exposed or placed, are all liable to be in- 
fected. The gerai has been found in earth worms which bad fed on tuber- 
culous tissue, and it ia evident that they may be factors in the spread of 
disease in bringing buried tuberculous matter to the surface. 

SoDRcas OF Infection. 

There are three methods of infection ;— 

1 By inhalation {breathing the germs into the lungs). 

S. By ingestion (swallowing the gerTtis). 

3. By inoculation (the entrance of the germ by some diannel other 
than the lungs or stomach, as, for instance, through a cut or -wouTid). 

Tliere are three general sources of infection : — 

1. Tlie dust of the dried sputa of consumptives or ottuir tuberculous 
matter, either iTihaled or swallowed. 

S. Contact with the tuberculous material of those suffering from the 
- disease, thus becoming infected either by inhalation, ingestion or inocula- 
tion. {For example, in kissing a tuberculous person there might be danger 
of either ingestion or of inoculation with the tuberctdous sputa.) 

S. The meat and mUk of tuberculous animals. {The third source of 
infection is considered at length on pp. S5-61 of this bulletin.) 

The sputaof consumptives containing tubercle bacilli is freely strewn 
around our streets and buildings Since the virulence of the germ is not 
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leeaened bj dijiug, dust is neceBsarilj a common and onuiipreeent Boni^3« 
of infection. Ttie dust from our streets, stores, dwellings and places of 
assembly, particularly where tuberculous people live or congregate, is in- 
fectious. The dried sputa from the handkerchiefs, the beds and bedrooms 
of consumptives, and the mangers of tuberculous cattle are particularly 
rich with the germs. This is the main source of infection t« human beings, 
one to which everyone is exposed. It is not too much to hope that this 
danger mill grow less when more general destruction or disinfection of 
sputa is observed. 

If this infectious principle is all about us, vjhy doea not every one die 
of tuberculoais f Many do thus die. As already noted the death rate from 
but one form of the disease is one in seven, and from all forms, nearly one 

Yet on the other hand we have powerful allies in pure airandsunlight. 
The harmless germs greatly out-number those that produce disease, the 
war between the various species Is one of extermination, and myriads of 

the disease producing germs are thus destroyed. There are, moreover, 
natural forces in the body which are antagonistic to germ life. They 
are th^ real causes of immunity (the natural organized powers of bodily 
resistance to the attack of disease) against contagious diseases. There are 
three main theories explaining this matter. Metschnikoff" claims that the 
tIsBue-celb of the body, particularly the white blood corpuscles, attack and 
destroy micro-oi^anlsms and that in them the animal body possesses a for- 
midable means of resistance and defense against these infectious agents. 
Buchner" and others consider that the blood serum and tissue juices have 
germicidal proprieties. On the other hand. Lister" claims for the bodily 
tissues a certain standard of vitality by which they are able to ward oH 
the attack of dixease-producing germs. While this standard is maintained 
the attack i;< in vain, but when the infection and reduced vitality occur to- 
gether there is chance for disease. The germicidal action of healthy gas- 
tric juice is uuiversally admitted. Immunity against recurring attacks 
of the same contagious disease is explained in two ways, one by the ex- 
haustion of the peculiar food of the specific germ in the first attack, the 
other by the existence in the body of sufficient quantities of the self-made 
germ poison to kill all new comers of the same species. 

8. AGCE3SORT OR PREDISPOSING CAUSES. CONDITIONS 
FAVORING THE DEVELOPMENT OF TUBERCULOSIS. 

There are certain conditions of birth and modes of life which are 
potent factors in the spread of tuberculosis. The tubercle bacillus alone is 

i6. Lecture u> Inililut Futeur, Dec. 99, iS«°. 

TT. Eiu otut Iheorie Obcr Eiiielung. lmmuD<tKt gesen InhcciiinikTuliheilen, Munich, 
1DS3. 

iB. QuMt. Jour. Micr. Soe. Lodon, 1S81, n .ni. XXI p. 330-34a- 
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its trae excitiog oatue, but there areoonditiouBBo favorable to its develop- 
ment that thej are well-termed "accessory causes," although strictly 
speaking thej are not causal. The kernel of com is the essential cause of 
the growth of the com plant, and soil, moisture and warmth are acceasoiy 
causes furnishing conditions favoring its development. The kernel could 
only grow with great difficulty, if at all, without their help ; but on the 
other hand, there could be no growth whatever, no matter how rich the 
soil or how favorable the season, unless the seed were plsjited. Similarly 
in disease the malady develops only when the germ is present, but the 
oircumstances of individual casee, bodily conditions and surroundings, 
etc., are of Che greatest importance in determining the reeult. 

Among tlie conditions favoring the development of tuberculosis, if the 
tubercle bacillus is present, are : — 

A. Hereditary predisposition. 

B. Unhealthy mtrroundinga ; poor ventilation ; uncleanly, dark, 
damp,hot and cold stabling; soiling system; lack of exercise; cUmatie 
injluenceg. 

C. Faulty feeding; under feeding; ova" feeding; feeding on unwhole- 
aome or indigestible materials; overproduction, 

D. Faulty breeding; in and inbreeding ; early y late and frequent 
breeding; intensive breeding; lack of constitution. 

E HI health. Temporary predisposition. 
F, PhyaiccU conformation. 

A. Hbreditart Predisposition. 

For many years consumption was considered a hereditary disease, 
transmitted from parent to offspring. It was said to run in families. It is 
now known to be but rarely hereditary, the proved cases of the infection 
of the fcetus in the womb being less than a dozen. There are on record 
but six cases of indubitable congenital tuberculoais in calves-'* 

It is not strange that this belief should have prevailed before the dis- 
covery of the germ. The well-known prevalence of tuberculosis in certain 
families is mainly due to two causes ; first, to the concentration of the 
germs in the family home, and, second, to a lack of resistance, an inherit- 
ed predisposition to this disease. A person not thus susceptible may live 
uninfected in a family whose every member contracts the disease. All 
breathe the germ laden air, but the unfortanate family are a fruitful soil 
for its growth, while the stranger is not. Such facts are of common occur- 
rence, and are best explained upon the ground of hereditary predispositiMi. 
This inherited tendency is found in cattle as well as in human beings. Dr. 
Lawsay3:"Iu 1877 I recognized the existence of tuberculosis in the Jersey 
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herd of BurtoiiBrofi.,oITro7, N. Y- The worst were alangbtered, but Bom« 
incipient cases in joung animals were turned out in a pasture by themselves, 
where they passed the summer in apparently robust health, but they be- 
gan to droop when they returned to the barn In the fall. I again visited 
the herd and picked out eleven diseased animals and had them killed, 
when Dr. James Barton informed me that I had destroyed every represen- 
tative of a certain family, not even a grade having been left. From that 
time on there was QO more trouble withtuberculosiBinthat Jersey herd'",' 

B. Unhzalthy Surbookdihcis. 

Imperfect ventilalion ban much to do with spreading infection. This 
Is because of the repeated breathing of thesameair,fullof dust and germs, 
and because of the concentration of the bacteria within a small place. The 
lack of oxygen lowers the vital powers of animal or man and renders them 
lees able to cope with the germs. An open air life prolouga the life of the 
consumptive. Tuberculous cattle which are unthrifty in the bam are 
often apt to pick up on paature, and to run down again on returning to the 
barn in the fall (as in the case of the Burton herd cited above.) Of 2,278,- 
647 fat cattle inspected by the officers of the Bureau of Animal Industry at 
Western abattoirs, only 4B3 (.02 per ceAt.) were tuberculous, while out of 
54,158 cows from city and country bams 669 (1.23 per cent.) were tubercu- 
lous". There were fifty-seven tuberculous animals raised in confinement 
to one whose life had been spent out of doors. Other data, American and 
Eniopean, might be cited showing the relatively high percentage of tuber- 
culosis in stabled cows. 

Dark, damp and hot or cold stables are often partly responsible for the 
Bpread of tuberculosis. Light is a germicide, darkness a germ-preserver. 
Light favors the formation of the red corpuscles of the blood. When their 
numbers decrease, the offices of the blood, including its germicidal action, 
are impaired and the bodily vigor lessened. The effect is the same as If 
too little oxygen were inhaled, i. e. , equivalent to the effects of poor venti- 
lation. Dampness favors colds, which, as is well known, are often the be- 
ginning of consumption. They make the soil more fertile for the growth 
of the seed. Hot stables make the animal tender and liable to catch cold. 
Cold stables, or turning cattle out in bitter weather are apt to bring on 
colds, bronchitis and pneumonia, whiob prepare the way for tubercu- 
losis of the lungs. 

Soiling cattle, their confinement with little or no exercise the year 
round makes unending the conditions already cited which otherwise last 

lu. Law. Tuberculuil In Aninuli. Report New Himpihin Suie Ijoud of Afrlcultun, iS^. 
piE* i£. Alto [cported in Conell UdIv. Eipt. Sut. Bui. 6}, p, iii. 
„. Salmon and Biuiih, Ibid, p. 39$. 
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but bait the year. Local circumBtamces sometimes compel this method of 
dairying, but cattle thus kept should be watched with great care for indi- 
cations of disease. 

CliTnate has its influence in spreading tuberculosis. A moist, change- 
able climate favors its development, while dry and rare air and uniform 
temperature tend to suppress it. The high table lands of the far western 
Btatee afford relief to the human consumptive and possibly to the animal. 
Bovine tuberculosis is said to be unknown in those regions, and there ai'e 
those who believe that in its earlier stages its course may be arrested by re- 
moval to high altitudes. 

C. Fadltt Peemno, 

It is self-evident that underfeeding and the use of unwholesome or in- 
digestible food lowers the vitality and hence the resistant powers of the 
animal. Overfeeding, either as gluttonj or in the use of t«o rich a ration, 
or irregular feeding, are apt to cause indigestion and dyspepsia, thus pre- 
disposing to the disease. Heavy, stimulating feeds lead to over-produc- 
tioi). The high production of milk and butter places the animal under a 
severe strain and tends to weaken her constitutional vigor and iuoreaaes 
susceptibility. 

D. Faulty BRBBDiNa, 

in and fn-breedingr* intensifies both good and bad traits. It concen- 
trates desirable lines of personal and family character, but, unless care- 
fully and intelligently managed, is liable to weaken constitution and con- 
duce to disease. Line breeding, the most desirable type of in and in- 
breeding, is that by which our improved breeds of domestic animals were 
orij^inated and perfected, and, when due regard is given to ancestral health 
and vigor, is often advantageous. Incestuous breeding, however, is to be 
condemned for it increases susceptibility, and often produces unsatisfac- 
tory results. Cattle thus inbred are proverbially liable to tuberculosis. 

Early, lute arid frequent breeding are all liable to sap the bodily strength. 
The nourishment which should restore the maternal vigor is diverted to 

differ u todagrH of relMioiuhip covered by the term. It may mcAQ only the coupling of animalt 
oflh«prvcia4iAmeblood (brother aodiliter) or the frequent pairing of reLeiJDns. Milei callt 

iBterbreeding are uied to indicate the breediog together of closely related anlmali io a Kingle in- 
■tance, or at long repeated Intervals, the term io aod inbreeding could theo be uaed witli greater 
eiacineu to indicau the feequent repetition ol the proceo." (Slock Breeding p. 13B). Far 
the present purpose the distinction may be drawn betveen incestuoaa breeding (brother and 
usier, putDt ud efiprii^, etc.) and line breeding (within the limit ofabmily and fori puttcu- 
lar type aC animal, (CBenlly without refud to nUtionship, sot of necwily laeMtuoutly bnd, 
but closely bred.) 
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the development of the uabom offepring and to the making of milk. 
If bred too young, the mother's growth is stunted, and the o&pring is apt 
tobeweakandpunj; it bred t«o late or too often, the constitution suffers 
from the strain. All such are probably more susceptible to infection than 
if bred with more care. 

Inteniive breeding, the mateing of animaU of great milking strains 
with the hope of yet greater performance in the offspring, ia attended with 
the dangers already cited due to the artificial nature of the animal, and 
needs to be done with intelligence. Breeding from animala themseWea 
tuberculous is, of course, to be condemned. Tliis itself ia not apt to pro- 
duce the disease, but the offspring have decided predispoeition. 

TubercuJona u not confined to any breed, nor ia any breed exempt 

The modem dairy cow is a highly artificial animal. She has been 
compared to a machine for the conversion of raw material, fodder, into 
the finished product, milk. The intelligent engineer works his machine to 
the full extent of safe production. The dairy cow should be similarly 
handled, and an undiminished strength of constitution made the measure 
of her production. The better types of the modem dairy cow are striking 
examples of ability, energy and intelligence in lines of breeding and feed- 
ing. These are by no means to be abandoned. We argtiefor a dueregard 
far the danger which attends high production, for healthy gurroundinga 
and vigorous ancestry, and for a watchful, intelligent care to weed out 
and keep out ditease. The valuable qualities of our best dairy cows may 
thus be preserved and transmitted, uncontaminated, to future genera- 

E. Ill-Health. 

Sicfcnesi of any kind, acute or chronic, favors infection. This is par- 
ticularly true of such as irritates the organs of respiration (colds, bron- 
chitis, pneumonia, etc.) or interferes with digestion (dyspepsia, indiges- 
tion, diarrhoea, etc.) An enfeebled system less vigorously resists attack. 
An irritated respiratory tract is fertile snrfacefor the growth of the tuber- 
cle germ. The healtby gastric juice, being acid, kills most germs, but an 
unhealthy stomach with weakened or diminished secretions offers less 
resistance to the passage of bacteria to the alkaline bowel where all the 
conditions are favorable to their growth and multiplication. 

Temporary predispositions to tuberculosis occur in all individuals, 
human or animal. A hard cold, an overworked condition, or a fit of indi- 
gestion renders one temporarily much more open to infection than usual. 
Our IxMlies are continually at warfare with the germs. In health we con- 
quer, but if the vitality be lowered we become for the time being suscepti- 
ble. Since we cannot predict when infection and lowered vitality will 
coincide in ourselves or our animals, it is desirable to avoid both so far as 
possible. 
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F. Physical Conpobhatioh. 
Cattle with narrow chesta, light barrels and long legs are, because of 
their build, apt to be predisposed to tabercaloEis. Their circulation ia 
getiemllf poor, and they are apt to be poor feeders and unlhriftj. 

4. SYMPTOMS OF BOVINE TUBERCULOSIS. 

Tuberculosis in cattle sometimes assumes the acute form j but is usaally 
of the chronic type, lasting for years. Mankind attacked by either 
form generally shows it by failiug health. Cattle, on (he contrary, seldom 
give external evidence that they have the disease until it is far advanced. 
The effects of the disease are too slight at first to materially interfere with 
the functions of the organs involved. The animals may and do live for 
years with decided tubennlar lesions, and yet appear healthy, fattening 
readily and yielding large amounts of apparently normal milk. In the 
acut« form, however, and in the last stage of the chronic, fever and wast- 
ing of the body occurs. The marked difference in outward evidences of 
human and bovine tuberculosis lead many to doubt its existence in appar- 
ently healthy animals. The public slaughter of tuberculous cattle ia 
always accompanied by a storm of protests from bystanders, which are 
generally quieted by the post-mortem results. 

Although difficult to detect in its early stages, except by the use of 
tuberculin, the symptoms of tuberculosis are quite marbed when the dit- 
ease is well advanced. Tlie following concise description of advanced 
bovine tuberculosis is taken from the Special Report of the Bureau uf 
Animal Industry on "Diaeaseeof Cattle and CatUe Feeding," page 405. 
Lydtin quotes the following description of the disease as taken from a 
Swiss sanitary order: 

"A dry, short, interrupted, hoarse cough, which the sick animals mani- 
fest eepecially in the morning at feeding time, still more after somewhat 
-violent exertion. At first tht^e animals may be full-blooded and lay on a 
COnMderabte amount of fat when well fed . As the disease progriesses they 
grow^thln and show more and more those appearances which indicate dis- 
eased nutrition, such aa staring, lustreless, disheveled coat; dirty, tense 
skin, which appears very paJe in those regions free from hair. The tem- 
perature of the skin is below normal. The loss of fat causes sinking of the 
eyes in their sockets. Tliey appear swimming in water and their expression 
is weak. The cough is more frequent, but never or very rarely accompan- 
ied with discharge. The body continues to emaciate even wilh plenty of 
food aud a good appetite, so that the quantity of milk is small. At times 
in the early stages of the disease, still more in the later stages, the diseased 
animals manifest considerable tenderness when pressure is applied to the 
front or sides of the chest, by coughing, moaning, etc. Often allsymptoms 
are wanting in spite of the existence of the disease.''* 

•After nature coniidcniion and CDniulliliDn with Ihe Bourd of Contnit of ihc Station and ihs 
Sutc Board of AKiiculiure(>ctlnsi9 Cattle CommiiiiDn) it wai deemed inadviiablc iDitlFniFt lo 
deicribelhe jymptDnij of bovine luberculoBii morelully than abort, on the ground that ihsy were 

miateid!^ Ihu^Iu^ctlie. 



6. LESIONS OF BOVINE TDBERCJULOSia 

It is not a simple matter for the non-profeasional to detect bovine 
tuberculosis, and in many cases the trained veterinarian cannot determine 
its presence bv physical examination. More definite knowledge may be 
obtained by the following means : 

1. Examination of the sputa and milk with the microscope for the 
tubercle bacillus. 

3. Inocuiatjou of smaller susceptible animals (rabbits, guinea-pige, 
etc.) with the suspected material. 

8. Slaughter and post-mortem. 

4. The injection of tuberculin. 

Dismissing the first two means as not within the acope of this bulletin, 
the third may be used either alone or as confi^piation of the fourth. In 
either case it is desirable to be able to recognize the lesions (changes pro- 
duced in the texture of the organs by the action of disease) of tuberculosis. 

The organs usually affected are : — 

1. Breathing: The lungs, throat and their glands. 

2. Digestion: The stomach, intestines, meeenleiic glands. 

3. Abdominal glands and urinary organs: The liver, spleen, pancreasi 
kidneys and bladder. 

4. Reproduction: The womb, ovaries and fallopian tubes. 

5. Lactation: The udder and its lymphatic glands. 

6. The lymphatic glands in general. 

7. Serous membranes; pleura, peritoneum, pericardium. 

8. The skeleton; bones, joints. 

Sometimes but one o^an is affected, sometimes several, the symp- 
toms varying with the location of the disease. In the former case the dis- 
ease is called localized, in the latter, generalized tuberculosis. 

The lungs and bronchial glands are most commonly affected, then the 
intestinal canal. The distribution of the disease in the various organs is 
wtti shown in the following tables of poet-mort«m examinations copied 
in a condensed form from the "Report on Tuberculosis in Ontario, present- 
ed to and adopted by the Provincial Board of Health, by P. A. Bryce, M. 
A., M. D. Secretary." The results obtained in cattle by one of us is added 
at the foot of the table. 
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The lymphatic glands of the thorax and abdomen, the heart, kid- 
neys, stonach, brain, bones, etc., werefound diseased in less than one per 
cent, of the cases. 

Wherever the germs locate in the body, they multiply, thus irritating 
the tissue, forming a round nodalar mass, the so-e^led tMbecole, which 
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gifes the disease its name. The newlj formed tubercle is always email 
usually about the size of a millet seed,* ia soft and red, or sometimeB 
firm, white aad fibrous. In chronic cases, aggregations of small 
tubercles become soft and cheesj with a limy material in the centre, dis- 
integrate and run together, forming yellowish, cheeey masses of Tarious 
sizes imbeded in the tissue of the organs involved. These masses of de- 
generated or broken down tissue contain caseous (cheesy) matter, calcareous 
(limy, gritty) matter and pus, sometimes one, and often two or all of these. 
This degeneration is caused by the actual death of the tissue. Unless the 
lesion is recent the mass is sometimes enclosed in several concentric layers 
of connective tissue like the skin of an onion, an effort on the part of na> 
ture to bury the diseased portion and render it harmless. 

The surface of the lungs, pleura, (lining of the chest cavity over the 
ribs and diaphragm) and peritoneum (lining of the abdominal cavity) are 
frequently studded with tubercles, being sometimes so thick as to resemble 
a cobblestone pavement, or, with clusters of tubercles which look like 
miniature bunches of grapes. This form of the disease is commonly 
called pearl disease, pearlsucht. grapes, anglebeiries, etc. Several of the 
Station herd were thus affected. The lymphatic glands are usually en- 
larged, caseated and calcareous. They are often almost impossible to cut 
open, because of the deposit of gritty material. The bronchial lymphatic 
glands which normally are about as large as horse-chestnuts are particularly 
liable to enlargement and degeneration. The bowels may be ulcerated 
and have tubercles on them. In short, any organ affected will have tuber- 
cles in it varying from the microscopically small miliary tubercle through 
the pea-sized, soft red or iirm white nodule, to larger masses of degenera- 
ted tissue, caseated. calcareous or broken down into pus, (See plates 
showing lesions, pages 48-4Q.I Sometimes the tubercles are all so small 
that it requires microscope to detect their presence. The cow Creamer, 
belonging to the Station herd, was thus aSected in the udder, there being 
almost no evidence of the disease elsewhere. She would have passed 
any abattoir inspection as sound and healthy, yet her udder was full of 
microscopic tubercles and her milk unqusstionably infected. 

These lesions are characteristic of the disease and their extent meas- 
ures its progress. Glanders (which does not affect cattle), actinomy- 
cosis (lump- jaw) and pleurisy with adhesions are the only diseases which 
are liable to be confounded with tuberculosis. Usually the restricted 
localization of the lesions of the two former will serve to disting- 
uish between them. In lump-jaw the lung often contains cheesy masses, 
rather more yellow than are those due to tuberculosis and containing 
small grains. In pleurisy with adhesions, in which the lungs have to be 
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torn away from the riba, th« absence of tubercles will aid in detennining 
the character of the disease. Both glanders and actinomjcoBis are coo- 
tageous to both man and beast. No mistake would be made in slaughter- 
ing the animal whichever disease wasat fault. 

The one entirely satisfactory evidence of tuberculosis is the detection 
of the germ and reproduction of the disease. If a germ is found in a nod- 
ule of any character which is a rod about one ten-thousandth of an 
inch long, which both stains and bleaches with difficult;, it is probably 
tuberculosis. If the tissues injected into a susceptible animal produce 
tuberculosis, the diagnosis is established beyond question. 

6. THE TUBEECUUN TEST. 

In August and November, 1S90, Dr. Robert Eoch", the flret to iden- 
tify the tubercle bacillus, published the results of experimental work upon 
tuberculous guinea pigs with a fluid of his own preparation. This fluid 
(Koch's lymph or tuberculin) was stated at a later date to be the concen- 
trated, sterilized and filtered liquids in which pure cultures} of the 
bacillus tuberculoBiB had been grown". 

It haa been know for many years that animal decomposition and pu- 
trefaction are the results of bacterial growth. The growth of many of 
these germs gives rise to the formation of peculiar alkaloids,* most of 
which are very poisonous. These bodies as a class are called corpse 
alkaloids or ptomaines, from vToiia a dead body. The many cases of 
poisoning from eating cheese, ice cream, fish and putrid meal are usually 
due to the formation of ptomaines in these materials. It is now believed 
that each disease producing germ develops, as a function of its life, pto- 
maines peculiar to itself f. Many of these have been isolated and their 
properties determined. Tuberculin being a glycerine extract of pure cul- 
tures of the tubercle bacillus contains the ptomainespeculiar to that germ, 
the chemical poisons which the life functions ot the germ have created. 
These are the immediate though not the ultimate causes of tubercular 
lesions. 

Tuberculin is prepared by growing the tubercle bacillus in a pure cul- 
ture until higitly concentrated and until alarge amount of lie p 
is developed. Glycerine and carbolic acid are then added and the n 



* Organic chemical compoundB, existing in nuny ve|etah]e« »Tid jhuhibIa, canttinii 
nilrogen, carboD. hydtogen and oxygen. They generally include the active principle of the plan 
Exanplo: Tbelne in tea, morphine In o[riuin, quinine In Feiuvlan bark, ilrycholne In biu i 
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ture is filtered through a porcelain plate to remove tbegerma. The filtered 
fluid is heated to ahigh temperature to destroy the Titalitj of anj gtu-ma 
which may have passed the filter aud thenevaporatedatalow temperature 
in a vacuum until concentrated. The German or Koch tuberculin ie put 
up in fire gram bottles and retails in New York for about |10 a bottle 
((1.000 a pint). It is diluted one to ten. before use. The tuberculin made 
bj the Bureau of Animal Industry ie put up in in 13c. c. bottles and is 
nsed without dilution 

The test with cattle ie made by injecting the fluid tinder the skin of 
the neck or shoulders by means of a sterilized hypodermic syringe. Tb« 
syringeand the skin and hair at the point of injection are first carefully 
disinfected in order that no disease-producing germ may enter the system. 
The German tuberculin is diluted with nine times its volume of a one per 
cent.solutioaof carbolic acid, and from one to four cubic centimeters (a 
cubic centimeter is about one-thirtieth of a fluid ounce) of the diluted 
lymph is used. The cost of the tuberculin used in an average sized injec- 
tion is about fifty cents. 

The normal temperatures are usually taken before and at injection. 
Tuberculous animals respond by a rise in temperature, usually beginning 
from six te> ten hours after injection, but exceptionally notshowing until 
as late as sixteen to eighteen hours. There is usually no n[iarked swelling 
at (he point of injection, but sometimes uneasiness, rigors, chills and diar- 
rhoea are noticeable. Diarrhoea often afftK^ts healthy cattle also, and ia 
caused by the expulsion of the tuberculin by way of the bowels. In some 
of our work at this Station and in the State the " normals " * have been 
taken some days after injection. This has worked well and saved taking 
the "normals" of animaU which lat -r prove to be healthy. It is not safe, 
however, te take these temperatures the day after injection, as the tem- 
perature often rises the second day nearly aa high as on the day after 
injection. All temperatures are taken by inserting a clinirail thermometer 
into the rectum or vagina for from three to five minutes. Normal lempera- 
tureeshould betaken at least twice. The temperatures after injection should 
be taken at least once in three hours, beginning six hours after and continu- 
ing until twenty to twenty-four hours after injection. Variations occur in 
the normal temperatures of different cows and of the same cows at dif- 
ferent times in the day. The average normal temperature of a cow is not 
far from 101. 8°F. It may rise to lO^.B" or sink te 100°. An increase of 
S° over normal temperature after injection is ground for atttpicion, un- 
less there ie evident reason for it (cow in heat or near calving, change of 
conditions or surroundings, ete.) while higher figures make the case yet 

There is ne«d of careful obnei-vation and trained inteUigenee in the 
interpretation of the retutft of the tuberotlin test, since apparent reactions 



itv Google 



Bovine Tcbeboulobis. 47 

sometimeB occur which might mif>l«ad the unskillful or carelese. The 
text ia too delicate for ordinary hand». Tne Burean of Animal Induetiy 
and the importers ol the O«rmao goods are exoeedinglj conserratiTe in 
placing the Ijmph only with responeible parties. 

The action of tubercalin upon the tubercle bacillua is that of an excit- 
ant. It arouses the germs to increased actiTity, hastens the progress of the 
disease, tends to scatter the infection throughout the body and throws the 
animal into a feverish condition, as shown bj a rise of bodilj temperature 
of from 3° to 8° F, The tubercular tissue degenerates rapidly through the 
usual stages, the germs rapidly increase in number, a new extension of 
the disease in the form of acute miliary tuberculosis usually occurs and 
death by so-called "quick consumption" ensues. This action is what 
brought Koch's lymph into disfavor as a cure, except in cases of lupus 
(tuberoujosie of the skin) and other localized forms of the disease where the 
diseased tissue is sloughed oS. But the very features which prohibit its use 
as a cure are those which give it its value as as a diagnostic agent (means 
of determining a disease by distinctive marks, symptoms or characteristics) 
in cattle. The tuberculous animal because of the very presence and action 
of the tubercle bacilli ia its system becomes more or less charged with 
tuberculin. The system is inured to this, however, but it is supposed tliat 
its balance is upset by the injection of more tuberculin, the germs are ex- 
cited to greater activity and fever ensues. 

Tuberculin was Grat used as a diagnostic agent in veterinary practice 
in 18B1 by Prof. W. Gutmann", of theVeterinaryInstitute,Dorpat, Russia, 
The Tuberculosis Commission o( the Veterinary Department of the Univer- 
sity of Pennsylvania, Prof. W. L. ZoOI", Chairman, were the first to use it 
in this country, late in the same year. Many of the Experiment Stations, 
Cattle Commissions and veterinary surgeons of this and other countries 
have experimented with it since this time and have generally found it suc- 
cessful. 

The Experiment Stations of Canada, Vermont, New York, New Jersey, 
Pennsylvania, Virginia, Wisconsin and Minnesota have used it with con- 
vincing results. A list of their publications on the subject will be found 
at the end of this bulletin. 

Quotations might be made from the reports of many investigators, 
American and foreign, but the following may suffice : 

"We shall now stop publishing reports on tuberculin in the Berlin Vet- 
erinary Weekly unless they contain some new facts or views. Since the 
publication of the repprts of the extensive experiments of the Royal Eesltli 
odice, we may regard the question of the value of tuberculin in the diag- 
nosis of tuberculosis of cattle as settled. The proof which has been pre- 

14. Dslt. Woch. f. Landw. Gewebrrfl. u. Handel; also repotted ill Deutsche MoUcerei 
Zeit., 189T. pp. 81-S3. 
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aented to otu readers is more tban sufficient. The results are absoiuta 
and gratifying, and show that tuberculin is a reliable agent for deter- 
mining the presence of tuberculosis iu cattle"." 

Objections to the Tubebcuun Tsst. 

Objectiune faaviDg some bcisis in fact have been, raised to the uee of 
tuberculin iu veterinary practice. They are, briefly Stated : 

1. The temperature of healthy animals and those affected with other 
diseases sumetimes ri^ee after the injection of tuberculin. 

2. Some tuberculous ammals do not react to tuberculin. 

3. Tuberculin does not determine the sta^ of the disease, but con- 
demns animals which might live for years and possibly recover. 

4. Tuberculin may produce the disease in healthy animals, and cer- 
tainly hastens its progress in those affected. 

5. Any test to be effective must be followed by thorough eradication. 
It is impossible to stamp out tuberculosis for financial reasons and because 
of its prevalence in the human family. 

To the ficst, second, third, last half of the fourth and the fifth counts 
in the inditement the test must plead guilty. Tfte tuberculin tett it not 
infallible. There have been mistakes made in its use by incompetent per- 
sons and it has occasionally failed in careful hands. Experience, however, 
has brought agreater measure of success, unfavorable reports are now rare 
and many who considered tuberculin unreliable are acknowledging that 
the fault was their own. But, notwithstanding its occasional and admit- . 
ted failures, it has proved infinitely more reliable than any other means 
of diagnosis now in use. 

Let us consider these objections : 

I. Apparent reaction of non-tuberculOM animoto.— Every niiiniii.1 
is liable to fever and may be thus affected after a tuberculin in- 
jection iudcpendant of tubercular lesions. A cow for a few days 
before, nt, and for some days after calving may have abnormally 
high temperature. Yet, on the other band, one of us has had healthy 
cows calve in the middle of the test without showing any fever 
whatever. We have also found that the standing, due to the neces- 
sity of frequent taking of temperature, tends to cause acute Iaminitis(in- 
flammationof the sensitive structure of the feet)accompanied by a rise of 
temperature, which might be mistaken for a reaction caused by tubercu- 
lin. The altered conditions of confinement during sununernhen tbecows 
are naturally at pasture may also cause a fevered condition. Cows in heat 
are apt to be feverish. The temperatures of such cows fluctuate more 
than those of a cow reacting to tuberculin. Such cases are usually readily 
detected by the careful observer. Great care should be used in the inter- 
ns, BcrliBET Thin. WocbtDichiift, June i6, 1891. 
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Section of a lung tubercle from Experiment Statiou cow " Sadie'a Delight." 
The tubercle is the beRD-sbaped mass Btandiiig out from the cut. It conlained 
caseona and calcareous iDatter. 



A portion of a tuberculous lung (bovine.) [After Virchow.] 
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An aggravated case of tuberculosis of the omeatum (ooTeiing of the abdominal 
vucera); also a tubei^ulous gland. (Repioduced from photograph loaned bj Dr. 
Diiukwatet, Bocheater, N. Y.) 



Opened glands from Eiiperiraent Station cow " Floss." The oaaeoua degeneratioi 
is sbown by tlie roughened surfaces. These glands are several times normal size. 
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pretation of the results of the injection of two-year-olds with their first 
calf. The explanation for this may be that the changes caused by their 
first gestation are such as to render their systems readily fevered by any 
excitement. Care should be taken not to inject directly into a lymph or 
blood vesael, lest neighboring glands become inflamed. Mistakes have been 
made fay careless post-mortems, and many who have reported reactions in 
healthy animals are acknowledging that they failed to make careful ex- 
aminations of all organs, bones, joints etc,, or did not use the microscope. 
It has been claimed that animals suffering from actinomycosis may react 
to tuberculin. From a practical standpoint, since lump jaw is contagious, 
and communicated to man, this makes little difference, yet it is not im- 
possible that there may have been tubercular lesions overlooked in these 
cases. Une of us had two cases of this kind. One cow with lump- jaw 
gave no reaction whatever to tuberculin; another with both tuberculosis 
and lump- jaw gave the highest reaction (108.6°) yet obtained. 

?. Noii-reaclion in tuberculous animals. — These cases are sometimes 
found. We have found two cases of non-reacting tuberculous cattle in 
over a thousand injected. This may be explained in two ways. It is a 
'well-known fact that some individuals nrenot affected in the oidinary 
manner by certain drugs. For instance, morphine does not narcotize 
some people. It is possible that these casee miiy I^esimilarly explained. 
Or, the animal may be so thoroughly diseased that its system is already 
saturated with the natural tuberculin, so that the slight addition has no 
effect. Usually such cases may be detected without recourse to tuberculin 
or in spite of its hick of reaction. We have notict^d in our experience 
that very old cows do not respond so readily to the usual amount injected, 

8. Indiscriminate Condemnation of all Stages of the Disease. — 
Neither the length of time elapsing between injection and reaction, 
the duration, or the heighth of the fever indicate the extent of tlie lesions 
of the disease. The slightest and most recent cases, as well as those of 
long standing are betrayed. Herein liesthepeculiarvalueof the test. Itis 
questioned by some veterinarians whether for practical purposes animals 
very slightly affected siiould l>e considi-red tuberculous. Probably many 
might live for years without marked advance of the disease. But who 
shall say in such cases when the danger line is passed ? Is it worth whOe 
to prolong for a year or two the life of a few confessedly tuberculous 
animals to run the risk of infecting a herd as well as Imman beings? While ' 
many animals but slightly affected might live for years in apparent health 
and usefulness, a tuberculous animal, wlmtever its condition, is a con- 
stant menace to the otiier members of the herd, and to those who care for 
It or consume its products. If to^iay the germs are inactive, to-morrow 
they may pass into the blood, to the udder and infect the milk. It is 
stated on good authority that the tubercle germs may exist in the milk 
even when the udder is not affected. The preservation of a single tubw 
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culous uunutl invitea renewed disease. There are as yet few, if any, 
authenticated published accounle of cured bovine tuberculosiii, although 
poesibly favorable climatic conditions may arrest the progress of the dis- 
ease. Viewed solely from a monetary stand-point the truer economy lies 
in the exclusion of every possible source of future infection. 

4. ProdTietion of the Diseate in Healthy Animals and its Aggrava- 
tion in Ttiberculoua Animals. — Tuberculosis is primarily due to the 
tubercle bacillus. If the lymph is properly made and sterilized every 
germ and spore in it is killed, and hence it cannot cause the disease. 

During the preparation of this bulletin rioe of us wrote to a large 
number of Teterinarians all over the United States, asking among other 
questions whether it was possible for tuberculin to cause tuberculosis, or 
any other disease, in a hitherto healthy_,cow. But two replies w^re received 
in the afQrmatiye while a large number claimed the impossibility of such in- 
fection with properly made and carefully handled tuberculin. These two 
replies were received from gentlemen, eminent in the profeesion, who have 
been working together. They base their belief in the possible infection of 
healthy animals upon the fact that they have found the bacillus in tuber- 
culin, and they claim that it is uuwiee to use the material until more is 
known of its power to produce immunity, or possibly a predisposition to 
tuberculosis. 

The first claim simply emphasizes the necessity of care in the prepara- 
tion and use of the material. The lymph was first used for diagnostic pur- 
poses in veterinary practice nearly three years ago, and the evidence is 
already strong against the probability of any predisposition being caused. 
For example, the Pennsylvania Experiment Station herd was first injected 
In June, 18B3 and has been twice injected since, the last time within a few 
weeks. The disease was discovered on the first injection , but not on either 
of the succeeding trials". It is nearly two years since we first used tuber- 
culin and cattle then injected and recently retested have shown no evi- 
dence of disease. While this evidence is only negative, it is confirmed 
by similar tests elsewhere, llicre is still much to be learned in the use of 
tuberculin. It is already claimed that other materials will cause the 
same febrile reaction. Taurin and Ereatin (Merck's) have given good 
results in the hands of Dr. W. L. ZuiU of Philadelphia, and E. Centauni 
claims that "it has been proved that identically the same action as that 
of tuberculin can be produced by the injection of the extracts or other 
products of various bacteria, even such as are known to have no 
pathogenic (disease -producing) proprieties"." If further experiment con- 
firms these results, and these or other materials are found to be as reliable 
as tuberculin, they should and undoubtedly will supplant it, since they 
obviate the danger which lies in careless making and use of tuberculin. 
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"Die aggravation of the disease in tuberculous animals is not a valid 
argument in cases where such as react are protnptl^ killed. Ko one who 
expects to keep his mild cases should permit its use, for it only makes a 
bad matter worse. 

B. A thorough eradication an impossibility. — The complete eradica- 
tion of tuberculosis, its "stamping out" ia not a work of jears, but of 
decades, perhaps centuries. But increased knowledge and better means 
of detection enable us to make a stronger fight against it. We now 
know how and why it attacks, maj detect its presence and do mucli 
to prevent its ravagesi We may confidently expect yet more light 
as time goes on. If we cannot eradicate tuberculosis in the near future, 
let us do what we can in that direction. 

When the great conflagations of Chicago and Boston were at their 
height, the firemen did not reel up their hose and go home l>ecaufle the 
flames were apparently beyond their control. They worked around the 
edges of the fire, and blew up buildings yet unbumed in its path. They 
did what they could, and finally controlled the fiames. Bimilarly, in the 
battle with human and animal tuberculosis, weeding out disease here and 
there, disinfecting, and the destruction of property in the shapeof animals 
in the interests of the public health are good policy until better knowledge 
and means enable us to do more complete work, The question of the re- 
lation of the State to the individual and to disease will be considered later 
in the bulletin, (pages 63-ft8.} 

7. INTER-RELATION OF HUMAN AND BOVINE TUBERCULOSIS. 

Bovine tuberculoaia is infectious. Hundreds of experiments liave 
proved that this disease may pass from a tuberculous to a healthy animal. 
Stahl cites 650 experiments in the transmission of tuberculosis to lower 
animals by direct experiment with convincing resultsin every case. Koch" 
and others have inoculated healthy animals of many sorts with tubercu- 
lous bovine tissue and reproduced the disease. Bollinger™, Ernst and 
Peters" and others have infected calves and swine by feeding them tuiier- 
culous milk. The unboiled milk of tuberculous cows, without indications of 
diseased udders, infected aherd of English pigs^'. The motherof calf No. 3of 
theStation herd is healthy, snd the tubercular mesenteric lymphatic glsnds 
of the calt were prolmbly due to drinking thehcrd skimmilk. A litter of five 
pi<^ out of apparently strong and healthy parents, were killed laet winter 
by one of us. All were tuberculous, and in one case it was generalized 
and far advanced. They had been fed on the mixed skimmilk of a cream- 

31. BriiiihMidiuJ Journal, I, lESg, 30. 
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eiy, and on two different occasiona cows supplying this creamery had been 
testad and killed because of tuberculoeis. Many of the pigs fed on the 
skimmilk of the Mountain View herd at East Burke, Vt., <T8 out of 91 
caitle found tuberculous b; the tuberculin teet and confirmed b; post, 
mortem} were found wbea butchered to be as tuberculous as the cattle. 
At another farm where the Station veterinarian was called to use the 
tuberculin te«t, over sixty cows, over a hundred hogs, all the chickena, the 
do^ and even the family cat were exterminated because of this disease. 
Tlie location of the disease at both ends of the line of cows in the Station 
barn, with but one diseased cow in the middle is suggestive in this coa- 



Haman tvMrculoaia is infectious.— Tbia belief was held before the 
Christian era. About a hundred years ago the doctrine of hereditary trans- 
mission was advanced, but our present knowledge of its germ origin ha^ 
forced the profession back to the old belief in infection with hereditary 
predisposition as an accessory cause. There are now scores of observations 
on record in medical journals which are poeitive evidence. Without going 
into details a few may be cited : 

Italy's mild climate has long invited consumptives from every direc- 
tion, who have BO infected the country that even among its natives the 
disease is almost epidemic and its consumption death rate higher than 
that of any otiier European country. 

"Prison consumption is notorious. Eeniian" reports it to be a 
great scourge in Siberian prisons. There is usually a greater proportion 
of this disease in "institutions" than where liuman life is less seggre- 
gated. Cornet ** found during twenty-five years in thirty-eight clois- 
ici's, 3,099 nuns acting as nurses had died. Of the^e, l.ilOO or sixty-three 
}n.-r cent, ha i died of tuberouloeis, or tour and a half times the usual per- 
'"''it\°;e. r lis seemed dueaimjsC entirely to their greater exposure to 
infection." 

A rececit example close nt hand may be found in the report for 
1893 of Dr. J, U. Ransom,'' physician of the State's Prison at Dannemora, 
Clinton County, N-iw York. H; states that the percentage of total deaths 
f mm tubercular disease in that prison is over 80 per cent. In a private let- 
tei to one of us he statesthat he does not connect this with the millcsupply, 
which is but small per man. 

"In a lying-in hospital in Berlin was a nurse whose husiness it was 
to resuscitate children who were born asphyxiated by breathing into 
their lungs. Of ten infants so treated everyone died of tuberculosis. 
This nur^iie died and upon examination showed that her lungs were tuber- 
culous. The children were shown to bare been born of healthy par- 
Three Grecian surgeons injected the sputa of a consumptive into 
tlv thigh of a fisherman whose death from gangrene was inevitable. 
Previous to injection they examined and found the lungs sound and 
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healthy. He had no known hereditary predisposition to tuberculoBiB. In 
three weeks the lungs showed signs of disease, and at death (from gan- 
grene) in thirty-eight days after injection, seyenteen tubercles were found 
ut the summit of the right lung, iwo on the upper part of the lett lung 
and two on the liver. "^ 

Eight cases of consumption occurring within a ftw months in an 
English conventwere traced to a single case. There liad been noisila- 
tion, but all had slept in the same general dormitory. On isolation of the 
sick and proper disinfection the disease stopped." 

Biggs" cites a case reported by Sch Wenninger. Tappeiner conducted 
experiments on dogs causing them to breath air artitlciully infected with 
tubercle baccilli. His servant not heUeving in the danger and disregard- 
ing warnings, persisted in entering Uie inhalation chamber. Be was free 
from hereditary predispoaition, robust and healthy. He died of acute tuber- 
culosis in fourteen weeks, and an autopsy showed the same lesions as tbuee 
found in the dogs. 

Dr. Dewevre of Paris noted that three brothers, all his pstiei ti", 
successively sickened and died of tuberculosis. They bad shared the same 
bed, and were all bed-bug bitten. He found this bed over-run wiih b. d- 
bugs, and learned that it had been thus infested for Sve years. Thirty 
bugs were caught and put upon three healthy guinea pigs, all of wl.ich 
soon died, and post-mortems showed well-marked tuberculosis. Fiom the 
diluted and filtered pulp of fifty crushed bed-bugs bacterial cultures W( re 
obtained which caused typical tuberculosis when inoculnted.'" 

Flies have sometimes heen known to disseminate anthrax and o( Iter 
germ diseases. It is also claimed that Ihey eat and disseminate luhercul- 
ous sputa, that the germ may be found in their bodies" and that fly 
specks carefully removed from (he material to which Ihey clung Lud 
injected have caused tuberculosis in guinea pigs "■ 

A cook in removing a glass sputum cup broke it and a splinter of the 
glass punctured her finger. Two weeks later a swelling appeared, which 
grew until finally amputation was necessary. Examination showed 
numerous miliary tubercles containing the chai-acleristic tubercle bacilli'''. 

A young surgeon, Lacnnec" by name, had a somewhat similar ex- 
perience. He wounded the index finger with a saw blade while cutting a 
tuberculous vertebra. A Fmall rounded tumor with the physical chaiac- 
teristics of tubercle appeared at the spot snd was rtmovta. 

Dr. Eve*' relates the cases of two children circumcised when eight 
daysold in the Jewish manner by a tuberculous rabbi. In one case at six 
weeks tubercular swellings developed and in five months caseous ahscesses 
formed, the material of which injected into guinea pigs induced general 
tuberculosis. The other child showed similar symptoms. 

Dr. H. C. Ernst" stated that he "had here something like two thou- 
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Baud reterences to articles 'writteo in all languages, and in different parts 
of the world , bearing upon and proving tiie infectious nature of tulierca- 
tosifl, including onlj the literature extending over about the past seven. 
yeaiB." 

Human and Bovine Tuberculosia are identical. The germs, the le- 
«ioaj, and in m»nj respects the symptoms are the same. Lower animals 
inoculated with the tuberculous products of man contract the disease, the 
results are preci^ly the same as when the products of other animals 
are ujed, and the microicope shows the same germ present. Dogs, cata 
and poultry have in miny caies on record*' become infected from eating 
human sputa, while guinea pigs inoculated with fresh or dried sputa, or 
forced to inhale the duat of dried sputa, liave succumbed to tuberculosis. 
There is no reisou to believe that larger animals may not as readily be 
infected in the same manner. 

Human tuberculo^g infects the lower animala, and, what is vastly 
more important, and the central fact which prompts the publication of . 
articles of this nature, bovine tubekcdlo&is infects uan. 

Bovine T[7BBac(JL0sis Transuissablb to Man. 
It is obvious that direct experiment on man with tuberculous material 
from the lower animals is out of the question. There are on record, how- 
ever, a number of cases of accidental infection of human beings by the 
products of tuberculous cattle. There is reason to believe that countless 
thousands of deaths have occurred due to this source of infection, which 
havj not been thus aacriiwd and of which no record has been made. Chil- 
dren ar>) more likely to be infected than adults, owing to their tissues being 
less resistant and because their chief food is milk. It should not be infer- 
red, however, that disease and death of necessity follow the consumption 
of tuberculous meat or milk. The following are some of the authenti- 
cated cases of accidental infection which have come to our notice. 
It is not to bs inferred that they are of necessity all or the strongest on rec- 

Dr. Anderson of Seeland, reports a case of a babe fed on the milli 
of a cow having tuberculosis of the udder. The child died at six months 
with tuberculosis. The mother also developed avrnptoms of the disease 
after the child's birth. It was considered that both contracted the disease 
from the cow's milk.*' 

Olliviei',*' at a meeting of the Academie de Medicine of Paris, 
stated that a patient of his, a young woman twenty years old, of vigorous 
health and without cousbituUonaf trouble, had acute tubercular metlin- 
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gitie (inflaminatioii of the membranes of the brain of tubercular origio). 
She had been educated at a boarding school where thirteen pupila had been 
ill of and bie had died ot tubercuioais within a few monthe. The milk 
supplied to the Hijhool was from uowa kept on the place. Upon examina- 
tion these animals ware found to have tuberciflar ulcers on their udders, 
and, after being slaughtered were found to be generall j tuberculous. 

A Scotch family, all of sturdy health, had a herd of cattle which 
developed tubercuioais. Two daughters, being young, were brought up on 
the milk. Their two older brothers were more fond of whiskey than of 
milk. They are living healthy and hearty, while their two sisters are ly- 
ing in their graves, victims of tuberculosis'^. 

In the practice of Dr. Stang of Amorback, a well -developed five- 
year-old boy, from sound pareuto, whose ancestors on both sides 
were free from hereditary taint, succumbed, after a few weeks 
illness, with acute miliary tuberculosis of the lungs and enormously en- 
larged mesentric glands, Ashoittime before the parents had their family 
cow killed and found ber the victim of advanced pulmonary tuberculous". 

Dr. Demme records the cases of four infants in the Child's Hos- 
pital at Berne, the issue of sound parents, without any tuberculosis an- 
cestry, that died of iutestiual and mesenteric tuberculosis, as the result of 
feeding on the unsterilized milk of tuberculous cows. They were the only 
cases in which he wasableto exclude the posaibilityof other causes for the 
disease, but in these he was satisfied that the milk was alone to blame". 

The infant son of a college mate of one of us, a comparatively 
strong and healthy child of twenty-one months, visited bis uncle for a 
week. While there he drank the uueterilized milk of a cow which was 
BOou after condemned and killed in a state of generalized tuberculosis. A 
few weekj after his return the child begin to fail, and died three months 
after tlie fatal visit, a in-^re skeleton, with tabes mesenterica, or consump- 
tion of the bowels. Both of the child's grandfathers bad died of tuber- 
culosis wben over sixty years of age, as well as two grand aunts and one 
grand uncle. The cl)ild never saw but one of these, and him but two or 
three times, and for short intervals only. A second child brought up on" 
Sterilized milk is la robust health. Both parents are in excellent health. 

A child four years old, great grandson of Henry Ward Beecher 
died last March at Yonkers, N. Y., of tubercular meningitis. The 
diagnosis was confirmed by specialists. There were no hereditary ten- 
dencies to the disease known. The certainty that he had the disease, and 
the inability to account for it from human agencies, led the physicians to 
suspect the milk of two Aid erney cows, on which thechild haid been main- 
lyfed. Both the tuberculin testand the post-mortems showed that both 
animals were tuberculous. Through the kindness of Dr. J. S. Lamkin of 
Yonkers, who made both tests and post-mortems, sections of the lungs and 
a gland were sent to us. They were found to be highly tuberculous". 

May 30, '79, a cow died of generalized tuberculosis in Providence, 
R. I., the lungs, most of the abdominal viscera, muscular tissue and 
udder being tuberculous. The milk had been uaed in the family. InAugust, 
the baby was taken siok and died in seven weeks of tubercular meningitis. 
Postmortem showed tubercular deposits in the membranes covering the 
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7e&rold.boj, "delicate" for jeara, died of "quick" consumption. So far 
aa Icnown the family on both sides were rugged and healthy". 

Dr. U. M. Fond" reports four cases of tuberculosis in one lamilj, 
of which three were fataL He considered the milk of their cows to be the 
source of the disease, since tliose animBils were apparently tuberculous. 

In the spring of 1890, Dr. Gage, city physiciain of Lowell, Mass., 
had as a patient an infant which died of tubercular meningitis. lis parents 
were healthy, and surroundings good. It had never been ftd anything 
but the milk of a single cow. The cow's milk was microscopicaliy ex- 
amined and found to contain the bacilli of tuberculoeis. Guinea pigs in- 
ucculated with her milk developed the disease. A second child, fed upon 
the same milk, was developing similar symptoms to those discovered in 
the child that died. Dr. Gage could find no way to prevent the sale of the 
milk unless he bought and paid for the cow out of hia own pocket. So far 
as he knew she was stilL being used for a milk supply a year later". 

The following cases of infection from eating meat or direct inoccula- 
tion may be cit>ed". A woman whose ancestors were without tuber- 
culous taint, ate eleven chickens bought from a neighbor. These chickens 
had been in the habit of greedily eating the spittle of their consumptive 
owner. They were but slightly roasted before eaten. The woman soon 
developed a well-marked case of tuberculosis of the bowels. 

Dr. Treon" describes the poor, emaciated, diseased animals fur- 
nished to the tribes of Northwestern Indians, how they eat the liver, tal- 
lotr and entrails raw and fresh, and how the carcass is dried, pounded and 
packed in skins to be eaten later, uncooked, even though the animal died 
of disease. The Indian mortality from consumption is 50 per cent, of all 
deaths at several points, while at Crow Creek, Dakota, 50 out of the total 
Indian population of 1200 die yearly of consumption and scrofula'". 

Dr. Washington Matthews" apeut twenty-one years among the In- 
dians. He states that their food is the primary cause of disease among 
them, and that when the supply of fresh beef is liberal the consumption 
death rate is highest. 

A gentleman aiter eatini; something infected with tuberculosis has a 
nodule of tuberculous tissue form upon his tongue"'. 

Tscherming attended a veterinarian who cut his finger during a 
post-mortem on a tuberculous cow. An ulcerated swelling formed, which 
on removal proved to be tuberculous and contained the characteristic 
bacilli'*. 

Law" reports a case in his personal experience precisely parallel with 
Tschertfling's. 

Pfiefter attended a veterinarian of good constitution, without 
hereditary predisposition; who cut his right thumb deeply during a post- 
mortem' on a tuberculous cow. 'Hie wound healed, but remained swollen. 
A year later pulmonary tuberculosis had developed, and in two and a half 
years after the wound the man died. Post-mortem examination showed 
tuberculosis of the joint of the wounded thumb and of the lungs". 



59. *niM. PractUiooer ; quoted by Law, iiidp. 131. 

60. Holder :— Medical Record, Aug. ij, iSgi, quoted br Law, Md. 
tuoally of tuberculous orlein. 
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Dr. Ernat" eent a letter of ioquiry to about 2000 medical men and 
Tetermariens of thehigheetstanding, "Outofl200or 1300 answers re- 
ceitedbut two espreased an absolute disbelief in milk as a -vehicle for tbe 
virus of tuberculosis; tbere were a large number who expressed tlieir be- 
lief in it: a large number who stated, whet isperfectlf true, tbe difficulty 
of proving such a thing, but expresBed their belief in it; and a compar- 
atively small number who f umibhed me with cases whicb tbey believed 
were ilistinctlj trHcenble totbemilk coming from tuberculous cows. 

I liHTe records of cases of probable infection of children from the milk 
of mothers with tuberculosis of the lungs and mamma. I have cases of 
the infection of chidreu from milk cominK from tuberculous cows. I have 
a large number ot cases from veterinarians showing the infection of calvea 
from tuberculous co« s; and it seems to roe that the amount of evidence 
obtained fri>m the clinical siile i" very great." 

Dr, E. O, Shakespeare, Er. U. S. Cholera Commissioner B8ys,"'WithalI 
its terrors, it(cholera) is not nearly so deadly as is tuberculosis." ''' and "It 
has been found that in infants and young children in some large cities the 
mortality frlim some form of tuberculosis is far greater than is 
generallv believeil, amounting, in some localities, toone-fifth of tbe deaths 
in the yount; Thesiicniflcant fact in this connection is t hnt it is moi^t fre- 
quently some part of the digestiye passages that became first affected. "°* 

In this connection by way of negative evidence it is interesting to 
compare the geographic distributation of cattle and tuberculosis. Dr. E. 
F. Brush", of Mount Vernon, N. Y., has given years of study and investi- 
gation to this matter, and in his papers, scattered through Ihe New York 
HedicalJournal, makes thestatement that tuberculosis does not exist amt.ng 
people which do not employ milch cattle. The inference to be drawn ia 
not that human tulterculosis comes mainly from cattle, for man gets his in- 
fection mostly from his fellow man, but that possibly the primary source 
of infection, and more or less of its maintenance and eit^'neion are due to 
rattle- Whatever be the inference, there is little question that 
human consumption is relatively lers prevalent in countries where 
there are few or no cattle, (Hebrides, Iceland, Newfoundland, Algiers, in- 
terior Southern Africa, parts of Ecuador and Peru and islands of the 
Pacific) and where reindeer, (Northern Norway, Sweden, Finland, Lap- 
land, Greenland) goats or mares (Kirghis Steppes) furnish the milk. In 
Bomeofthe western South American countries cattleare used only for beef, 
since "so many cases of consumption havebeen tTac«d toita(milki use, that 
the entire population (of Eastern Peru) with scarcely a single excep- 
tion, leave it Entirely alone"'°. 
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Jg (Ae mUk of a cow dangerous if the udder is not affected f Authori- 
Ciesdiffer. Koch", Nocard" and others failed to infect animals with milk 
from tuberculous cows whose udders were UDaSeci«d. On the other hand, 
Bang", Bollinger", Hirachborger", Emat and Peters", Smith and Kil- 
bourae" and Law" have succeeded in infecting animals with the milk of 
tuberculous cowa with apparently sound udders. In Bang's work most 
pains-taking microscopical examinations of the uddera of sis cows gii'ing 
infectious milk failed to show lesions. The conclusions drawn bj Bmst 
and Peters from their careful work at Mattapan, Mass., are; 

lat. And emphatically, that the milk from cows affected with tuber- 
culosiB in any part of the body may contain the virus of the disease. 

Sd. That the virus is present whether there is disease of the udder or 
not. . 

Sd. That there is no ground for the assertion that there must be a 
lesion of the udder before the milk can contain the infection of tuberoulo' 
sis. 

4th. That, on the contrary, the bacilli of tuberculosis are present and 
active in a very large proportion of cases in the mitt of cows affected with 
tuberevlosis but with no discoverable lesion of the udder. 

The fact that bovine tuberculosiB may be transmitted to lower animals 
is absolutelj proved b; hundreds of positive experiments, and that it maj 
likewise infect human beings through association and by their consump- 
tion of meat and milk, while not proved by direct, positive, intentional 
experiment, is placed praotic^ly beyond doubt by many ohservations 
of accidental infection. 

Can the germ be killed and tubereuious meat and milk be made safe 
to eat by cooking f 

The beef muscle is seldom affected, but the small lymphatic glands 
lieCwean themuacles, commonly cut and eaten in steaks and roaste are often 
diseased. The flestkitaelf of the pigis affected, and tuberculous pork is 
much more dangerous than tuberculous beef. The interior of a rare roast 
or steak is not heated to a point to insure safety, but all germs in a well 
done or well-boiled piece are usuaUy killed. 
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If milk be boiled for half an hour, or heated b; steam to 312°F practi- 
cally all germ life will be dastroyed. It heated to 150° to 187°F for half aa 
hour to an hour and then cooled (rapidly if possible), the growth of such dis- 
ease producing germs as are not killed is retarded for aperiod of twenty-four 
hours or more. The albumen is not coagulated at these temperatures, the 
nailk 'u more palatable and digesCable than if sterilized and is practically safe 
forpro:npt me. Pasteurized milk will not keep quite as long as sterilized 
milk. Either xterilization or pasteurization ia highly desirable with 
milk intended for children, and ia not a serious task. If bottles, one-half 
to three-fourths full of milk, are eteamed for half an hour in a com- 
mon steamer on the kitchen stove, all disease germs will be killed. The 
mouths of the bottles should be then plugged with clean absorbent cotton 
or cotton wool, as soon as removed from the steamer in order to beep all 
germs out. Half pint beer battle:! with patent stoppers, costing sixty cents 
a dozen, are used in the family ot one of us, and the milk is pasteurized 
with the stoppers closed as suggested by Cary'". A good milk sterilizer 
complete may be bought for from two to three dollars. 

Three different models of milk sterilizers are shown herewith. The 
"Arnold" sterilizer (A) is made by Wil mot Castle & Co., U Elm St., 
Bochester, N. Y., and sells, with bottles, for fS.SO. A recent modification 
of this apparatus enables pasteurization or sterilization in the same appar- 
atus. The sterilizer recommended by Cary is shown at B. A copper 
sterilizer of this pattern with six patent stopper bottles (slionn in cut) 
made to order in Burlington cost 93.30. The third cut (C) ia kindly loaned 
by the Bureau of Animal Industry, and illustrates a yet cheaper but 
effectual form of sterilizer. 



-4^ 




it.Google 




Dr. Law°° pointsoat a hitherto unappreciated source of danger in the 
use of theproductsof tuberculouaanimalHtvenafwrcompleteBterilization. 
Hedrawaa distinction between tubercular poisoningand tubercular infec- 
tion. The product of theiifeof the tubercle bacillue istuberculin. Its 
ptomainex, being liffcleea, are not killed, but are intensified by heat. This 
material being generally diffused throughout a tuberculous subject exists 
ia its products. Hence, those consuming its products, even tliough they 
are sterilized, are talcing small doses of tuberculin, and, if they are already 
tuberculous, the effect may be to stimulate and extend the disease. The 
transmission of the germ is admitted to be more common from man to man 
than from animal to man. Though thus implanted, ita subsequent de- 
structive progress may be largely due to the constant accessions of the 
soluble poisonous products of tuberculous meat and milk, without which 
the implanted germ might have lain dormant. The reasoning from 
known facts is logical, and Dr. Law's point seems well taken. If this be 
true, it goex far towards explaining why tuberculosis is comparatively 
rare in countries where cattle are few. It tends to place the blame for the 
extension, if not for the inception of disease upon the bovine species. 

Were it not for the use of tuberculin as a diagnostic agent the con- 
sumer might be considered to be between the devil end the deep sea, with 
tubercular infection on theonehaadand tubercular poisoning on theotber. 

The reader should jieilher infer that there w of neceMity more bovine 
tuberculosis now than in j/ears past, nor that the danger to human l\f* is 
greater. If some of the eitstomt of modem life have increased our dan- 

m Alabama Agl- Bip, SMt:on. BuL GS. 

8D. Ibid. p. 118. 
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£rers, others have deereated them. We are hearing more about tubercu- 
losis now than ever before, simply because lee know more u&OJt( ((. But 
so long as the human death rate from this disease remains at its present 
height, it will be profitable to continue to discuss Tneasures for its preven- 
tion. Nor should our dairymen and breeders become needlessly alarmed. 
Probably not one animal in thirty throughout the State has the disease, 
and there are thousands of herds entirely free. What we need is simply 
that all realize the nature and conditions of the disease and of its spread. 
This done they can breed and care for their stock under standingly, weed 
out suspecis at once, disinfect where needed, in short, use all possible pre- 
cautions to avoid the disease. To this end a full, free, temperate and 
intelligent discussion is invited. 

Is bovine tuberculosis curable f The usual opinion is that treatment 
is of little avail, that it is troubleeome and costly, and that the results are 
unsatisfactoiy. Some believe that climatic change benefits cattle as it 
does mankind. It is true that the steers of the high altitudes of the West 
are practically free from this disease It is doubtful, however, whether it 
would pay to try climatic change upon many animals or whether Western 
stock owners would admit confessedly tuberculous animals among their 
hitherto unaffected stock. The proverb " An ounce of prevention is worth 
a pound of cure," is applicable to thia disease. We may look forward to 
curative measoies in the future, but at present the means are not 
known. 

8. PREVENTION. 

Since the reaulta of curative treatments are unsatisfactory, and pre- 
vention is the watchword, how may the dtseaaebe most surely prevented? 
Both human and bovine tuberculosis are distinctly preventable. The 
measures that may be taken to prevent its spread are, briefly : 

I. Rigid o^lcial inspection of cattle, meat and mUk. 

S. The immediate destruction or sterUization of human sputa and 
all tuberculous discharges. 

3. The careful disinfection of rooms, hospital wards, barns, etc., 
occupied by tuberculous men or animals. 

Though thus briefly summed, the execution of these measures involve 
a mass of details. Sumptuary laws are always diflicultto enforce andques- 
tions of possibility and expediency should enter into consideration before 
enactment. "The fountain cannot rise higher than its source," and until 
the people thoroughly appreciate the dangers and understand the cause 
and means of prevention of tuberculosis, its control will be difficult. 

The following precautions will be found useful by the stock ovmer in 
weeding out or keeping out tuberculosis. 
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1. The cow stable should be light, well ventilated nnd drj, the water 
f^re and freeh, the feed nutritious and plentiful, the breeding judicious, 
I th due regard to constitution. 

2. Sofar as possible cattle should be kept from licking each other, 
om eating from the same manger and from interchange of mangers. 

8. Suspected animals should be isolated, should neither eat nor 
Irink from a common manger or drinking trough, nor should their orts be 
fed to other cattle. Old cows, those having husky or rattling cough, 
wheezy breathing, nasal discharge, enlarged glands under the skin, dis- 
eased udder, garget (sometimes), diseased joints, etc, unlhriftness in gen- 
eral, cattle with weak constitutions and poor physical conformation (nar- 
row cheat, light barrel, long legs, pot bellies, etc.), are most open to suspi- 
oion. Such animals should be examined by a skillful veterinarian, and in 
case of doubt should be tested with tuberculin. If a single animal shows 
tubercul<i»i», the whole herd should thus be tested. ' 

4. No newanimal should be admitted from herds in which contagious 
disease has existed, from city or swill stables, or tliat shows signs of dis- 
ease or uuthriftness, unless tuberculin tested. It is almost equally desira- 
ble that unsuspected animals also be thus tested. 

6. NocouBumptivepersonshould work with live stock or prepare 
tlLeirfood. 

6. Ait tuberculous animals should be killed and their carcasses either 
bumeil or deeply buried in places where animals have no access. 

T. Disinfection should be thorough and extend to all products of and 
articles used by the cattle. The means used at this Station were burning 
sulphur in the closed stable, washing or spraying every square inch of 
surface with a solution of one part corrosive sublimate in one thousand 
parts of water and tlie replacing of all the wooJ-work of the mangers. 
Corrosive sublimate ta a violent poison and should be used ■with care. 

Tha following directions for djsinfcctioa will be found useful in cases 
of animal diseatie '. 

1. Remove and burn all loose litter, hay, rubbish, et«. 

5. Wash all mangers, hay racks and all wood work with a diluii' 
solution of corrosive sublimate as statid above, 

3. Whitewash all the inside of the building, especially mangers, hay 
racks, etc., and all wooden utensils used in the barn with a white wash 
containing one pound of chloride of lime to four or five gallons of water, 

4. Remove and burn ail rotton wood work, particularly about the 
mangers, drinking troughs, etc. It is advisable to replace these even if 
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9. RELATION OF THE STATE TO TUBERCULOSIS. 

The relation of the State to contagious and infectious aoimal diseases 
ie a question on which there is wide diversity of opinion and practice. 
The most effectual work ia the suppression of animal disease is that done 
under govemmeDtal supervision since it is more apt to be done 
iu a systematic, intelligent and thorough manner. The National govern- 
ment has recently stamped out contagious pleuro pneumonia in cattle, 
but tuberculosis is wide spread, more insidious, more difficult to di- 
a^nose and cannot be thus easily bandied. The experience of other 
States in this matter may prove instructive. 

We have obtained this data by correspondence with the ofBciaJa in 
charge of this work in the various States, 

Maine New Hampshire, Massachusetts, Maryland, Ohio, Indiana, 
nituois, Michigan, Kansas, Colorado and Missouri hare Boards under var- 
iousnarnes, essentially Cattle Commissions. In Vermont, Rhode Island, 
Connecticut and Pennsylvania the Boards of Agriculture, or a committee 
of the same, act as Cattle Commissioners. In New York, New Jersey, 
Minnesota and Tennessee the State Boards of Health attend to this'matter. 
Most of the Southern states and some of the far Western states exercise no 
control whatever over animal disease. Some of the Boards have veterina- 
rian members, some do Sot. All however «mploy Teterinarians, 

Data was obtained from all the States having controlling boards east 
of the Mississippi, with the exception of Wisconsin. 
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Of the states having occasion to deal with bovine tuberculosis which 
reported, sii pay little attention to it. New York, Peiine;lvania and Min- 
nesota have taken the most aivanced grounds regarding its BUppreasion, 
Of the fifteen State Boards answering the question recfardicg the opinion 
held bj the Board of the indemnity system, nine were favorable to it, 
three did not consider it owing to lack of funds, and three did not favor it, 
Maryland, Ohio, Indiana. Minnesota, Missouri, Kansas, the Southern 
States and most of those of the far West have no indemnity system, while 
the laws of all tlie New England and Middle States permit it. 

The ai^uments for and against tlie indemnity system may besunmied 
up briefly as follows : 

1. The indemnity system encourages the disclosure of the existence of 
disease and favorsitsmorecomplete eradication, whiletbeabsenceof some 
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Buch Byetem leads to th« concealment and diBperalon of dlBsase. In many 

caseatbecomparativeljHmall expenditure for indemnitj distributed among 
many tax payers is truer economy than the losaea in life and money, 
caused by animal diseasea which have been concealed. 

2. The indemnity system recognizes tbo rights of property. 

3. Since the public is benefited in being guarded againat diaeaae, it 
-<hould liear ita ahare of the coat of that protection. 

On the other hand : 

1. The indemnity system is apt to encourage disease. The stock 
owner in less careful if he can rely on the State to purchaae his infected 
auimala, even though at a Ion rate. 

3. Diseased animaln are often collected at a low figure from other 
owners and other States for the purpose of getting indemnity from the 
State. 

8. It is liable to become a burden to the tax payer. 

4. The State essentially inaurea breedera and ownera against their 
mistakes and mjafortuuffi. While it is hard to lose property in any fomi, 
adiseased animal is a Duisance. There should be no question between a 
loBB of dollani and the not Improbable ruin of the health of human beings. 

From the standpoint of disease eradication only, there is no question 
that a liberal indemnity promptly paid la preferable to any other course. 

The Bureau of Animal Industry of the Department of Agriculture at 
Washington, is employed in a thorough investigation of tuberculosis 
using a special appropriation of f 100,000 for the purpose. An Eng- 
lish Parliamentary C'>iumissioti has been considering the matter for 
nearly three ye^irs and ia expected to report this year. The Danish go\- 
ernment has taken an advanced stand, and in April 1893, appropriateil 
$13,000 for the purpose of inaugurating a thorough system of tuberculin 
tests throughout the Kingdom. Disinfection and separation are to hi 
need and a. strong fight againat bovine tuberculosis will be made. 

The Legislature of 189S. abolished the board of cattle commiEaionei a 
and placed the execution of the atatutea regarding cattle diseases in the 
bands of the State Board of Agriculture. The following circular has bee)\ 
issued by that Board explaining their attitude towards tuberculosi!' , 
copies of which, with bond, may be obtained of any of the mem^rs of the 
Board on application. 

Office of Cattle ComaseiOREBS, 
Dear Sir: Brandon, Vt. 

The attention of cattle owners, and the public generally, is being at- 
tracted towards the disease called Tuberculosis. This ia a very old disease 
among cattle, dating to the Middle Ages, and is almost identical with con- 
sumption in the human family, and is transmittable, under favombte con 
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ditiona, from the human family to cattle, and from cattle to the human 
family bj means of the germs of disease contained in the sputum thrown 
from the lungs in coughing. It is also claimed that the diseaseiBconveyed 
to the human family by the use of the dairy product of tuberculous cows, 
the truth and extent of which is now being tested by experiments. The 
disease is usually of slow progress and difficult to detect by exterior ap- 
pearance except in advanced stages, or when located in the lungs- 
It baa recently been claimed by scientists that Koch's Lymph, called 
Tuberculin, is a means of detecting the disease, even when not apparent 
from any outward test. 

The Bureau of Animal Industry offers to furnish a limited amount of 
the Lymph to the different Experiment Stations and Cattle Commissions, 
provided they will slaughter such cattle as the Lymph indicates have ihe 
disease, and report to Washington, 

There are at the present time many experiments being made to test 
the danger to the human family from the use of the dairy product of tu- 
berculous cows i also to test the efficacy of the Lymph as a certain and 
safe guide for its detection. 

On account of the unsettled conditions connected, with this disease, 
the Board of Cattle CommiBsioners do not feel warranted in taking ex- 
treme grounds, but are willing to aid science in offering the services of an 
expert in applying the tuberculin to any herd where it may seem advisable 
— provided the owner of such herd will agree to slaughter and allow the 
examination of all that respond to the tuberculin test, without compensa- 
tion from the State. 



C M. WnreLow, ' 
Victor I. Bpeab, 
J. O. San FORD, 
H. W. Vail, 
J. L. HiLis, 
E. M. Abms, 






Office or Cattle Coin 



Bbakdob, Vt. 



Dear Sir: 

In consideration of free veterinary services and free use of tuberculin 
supplied by the State Catile CommissioD, in responee to my application to 
them for inspection of my dairy herd, I do hereby agree — 

To slaughter all animals declared by the veterinarin to be tuberculous, 
at such time and plaoe as he shall appoint ; to allow bim to make post^ 
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mortem examiiuttion of such slaughtered cattle ; to afford him such assist- 
ance in slaughter and prepai'ation for post-mortem as he maj require — 
with the distinct underBtaudiug that I ehall not hold the State of Termont- 
or any person or persons, or the Board of Cattle Commission ers, individu 
ally or Beverally, liable for payment for any animal or animala so elaugh- 

Signed, 
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tained free upon application. 
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The Koch Test for Tuberculosis ; H. P. Armsby aud L. Feanion ; IB pages. 
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Matsaehuaetta (Boston); Reports of Cattle Commissioners in Reports of 
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Rhode Mand (Providence); Report of State Board of Agriculture, 1893. 
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inclusive; Reports for 1879 aod 1B87 alao contain addresses on the subject 
by Dr. N. Cresay. 

New York (&\ha.Qy): Report of State Board of Health, 1891, 1892, 1898. 

New Jersey (rrentoa); Circular 50, State Board of Health; Reports of 
State Board of Health in Reports of State Board of Agriculture, 1891, 1898, 
1893. 

Pennsylvania (Harrisburg) ; Reports of State Board of Agriculture, 
1885, 1886, 1B91, 1893. 

Delaware (Newark); Reports of the Third (1892) and Fourth (1893) An- 
nual Meetings of the Farmers' Institute of New Castle Co. 

Ontario (Toronto) ; Report on Tuberculosis in Ontario, presented to the 
Provincial Board of Health, etc., by P. H. Bryce, Secretary; theMilk Sup- 
ply Problem, by P. H. Bryce, Secretary; Diagnosis of Tuberculosis by 
J. J. MacKensie. 
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FURTHER EXPERIENCE WITH TUBERCULIN. 

Bt J. L. HiLLB AND F. A. Rich. 
I. In tie ExperimtM Station Herd. — Waraed by the sevete eiperienoe with 
tnbcrculoais, Dot«d aa pa^B 21-29, the Statiou officers have exercised all 
possible oare to prevent further disease. All accessiooa to the herd were 
tested with tuberculio before admission and have been and are t« be re-tested 
twice a year. The present herd was bought io three lots in Apriland Ootober, 
1894, and January, 1895. The April lot has now been tested thrice, the 
other two lots, twice. The results of the tests are oompiled in the following 
table. Temperatures above 104° are printed in blackface, (except in the ease 
of Flora's first test, when the cow, having just calved, and having been driven 
nine miles, showed high temperatures.) 
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It nill be seen that none of the cattU of our nem htrd reacted on the frit, 
second or third injectiont. Two remaining membera of oar former herd, 
BhMSom nod tiretchett, re(Mt«d at the October test and were alaughtered. 
The port mortems showed the following- organs to be diseased : 

Blouom, longs (very slight), retrophatyngeal, bronchial sod mesenteric 
Mid portal glands ; liver (bad). 

Gr^dien, lungs (very slight), retropharyngeal, bronchial and mesenteric 
glands. 

The continned good health of the n«w herd is reason for ooDgratalatioD, 
and is evidence of a negative nature that properly prepared and carefully 
handled tabercnlin cannot cause tnbercnlosis. 

II, In the Slate. The Station veterinarian has made about 2400 injections, 
mtunly in connection with tbe Cattle Ck>mmisuon. The results of the first half of 
this work are shown on pages 30-31 of this report. Since that summary 1023 
Yermont cows have been tested and 96 killed- Omitting two herds largely in- 
fected we find that of 919 Vermont cows tested 49 were killed and found tuber- 
onions in every case. These were in 84 different herds. Uniting tbe data we 
find 1809 Vermont cattle, 234 tuberculous ; omitting four herds largely infected, 
1011 Vermont cattle, 88 tuberculous. We wish onoe more to call attention 
to the fact that fAu ratio ihould not be thought of neeeuity to indicate the per- 
centage of tuberadout cattie in the Stale, for the injections were usually made 
in herds where there was reason to suspect the existence of tbe disease. The 
distribotion of the disease in 215 antopsies, the records of which are on baud 
at tbe present writing, is as follows : lungs, 80 per cent ; pleura, T per cent ; 
bronchia) glands, 66 per cent ; retropharyngeal glands, 24 per cent ; medias- 
tiiial glands, 8 per cent ; peritoueum, 6 per cent ; mesenteric glands, 33 per 
cent; inteatinea, 9 per cent; liver, 30per cent;portal gland, 20 per cent; 
apleen, 2 per cent; adder, 23 per cent; super mammary glands, 24 per 
cent; prescapnlar gland, 4 per cent; generative organs, 1 per cent. 

m. The enforcement of the Massachusetts tuberculosis law of 1894 haa 
caused much heated discussion in the daily and agricultural press of tbe New 
Englimd States. Much bad blood has been shown and many claims made 
which are without basis in fact. The use of tuberculin without the owners 
consent has been the bone of contention in Massachusetts, and the law re- 
cently (June 1S96,) poaaed has followed the new Vermont law in restricting 
its use. The ground taken by those who oppose the use of tuberculin ii 
essentially as follows: bovine tuberculosia ia less prevalent and less infections 
than is claimed ; teberculin is not sncceasfnl as a diagnortic since mistakes 
are sometimes made in ita nae and because it may canse the disease or injure 
the cows. No attempt is made here to consider in detail all of tbe objections 
nused by the oppouenta of tuberculin. Several of these are quite fatly con- 
sidered on pages 48-51 of this report. It aeems probable from our experi- 
ence in CommiasioQ work that tuberculosis is not as prevalent in Vermont 
as in Bome other localities, but that there is enongh to warrant the passage of 
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th« law which givBB the CommiBaiou the power to keep the disease out, to sbnt 
it up BDd to gradually weed it out. The infeetiousness from one animal to 
another haa been shown so manj times in our work that w» thoronghlj be- 
lieve eradication to be the best ecanomj. The failure of tnberCDliu to give 
correct results is probably generallj due to its nse in insxperienced hands or 
to BurroundiDgs which excite the cows thus rendering accurate work difficult. 
There is little if any evidence to support the claim that properly prepared 
and carefully used tnberculin can cause tuberculosis, while there is reason for 
believing that it sometimes has a curative effect. There is much evidence, 
some obtained at this Station, based on the slaughter of healthy animals, in- 
jected more or less frequently with test doses of tubeFculin, tending to prove 
the impossibility of infection from tuberculosis. The following data tends to 
prove that tht tuberculin tat does not dry up the cow». Fifteen cows tested Jan. , 
1, 1894, gave 2484 pounds during ten days preceeding and 2417 pounds dur- 
ing ten days following the test, a shrinkage of but three pec cent. Sixteen 
cows tested October 30, 1S94, gave 2858 pounds during the ten days preceed- 
ing, 2760 pounds during the ten days following, and 2613 pounds during the 
next ten days, being 3 and 9 per cent shrinkage. Sixteen other cows in the 
same bam, on the same dates (October 20 and November 18) of the year 
previous (1893) and not tested, gave 2801, 2476 and 2411 pounds during 
similar ten days periods, larger shrinkages than found with the tested conrs 
of 18M. The change from pasture to barn life ocourred early in November 
each year, and makes the shrinkage larger than would normally occur. All 
of these cows were members of the Experiment Station herd, and include all 
where we have the data showiug yields prior to test. 

Letters were written to owners of herds of ten or more animals tested with 
tuberculin by the Commission asking whether injurious effects or shrinkage of 
the milk yield had been observed, resulting from tuberculin. Forty-two out 
of forty-nine replied. Eight noted temporary shrinkages in from one to three 
milkings ; none noted permanent shrinkage. One thought his cows injured, 
while forty-one reported no ill effects whatever. 

The Imitation of the past year has been termed a "craze," a "fad." There 
probably has been in some cases more fear than was warranted. Tet a 
disease whioh causes a seventh of the total human death rate, which b unques- 
tionably sometimes communicated from the animal to the human, and which, 
when once established in a herd, if uncheeked, endangers the health and life 
of each member is too important a matter to be ignored. The Vermont 
farmers, aa a rule, however, have upheld the Commission in its work, and 
the present law seems fairly satisfactory. Whatever the outcome may be, 
the agitation has resulted in a large diffusion of education on this matter 
Stockowners will be more liable to buy and breed cautiously, to better feed 
and care for their cattle, to watch more vigilantly for symptoms of ill health 
and to weed out suspects when found, thus Bceuciog healthier herds and better 
dairy ^odnotA* 
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BULLETIN NO. 41. ANALYSES OF COMMERCIAL FERTILIZERS. 

(1894.) 



By J. L. Hills a 



I. SUMMARY. 

1. The trade values of fertilizing ingredients in mixed goods id 1894 ftre 
ISJ^ eentH per pound for nitrogen ; C, 5^ and 2 centa per pound for aolnble, 
reverted, and insoluble phosphoric acids; 5^ and 4^ cents per pound for 
sulphate and muriate uf potash. 

2. I'hese trade values do nol represent the proper selling prices of mixed good> 
at the point of consumption, but are the reiail caah prices, of the varions 
fertilizing iugredients in the large markets unmixed but ready for use. They 
do not iucluik freight, cost of manufacture, atorage. commissione, ate. Thej 
stand iu no necessary relation to the profits derived from the use of the 
goods, but have an almost piirelj commercial significance. 

3. The Station has analyzed samples of fitty-tbrce distinct brands of 
fertilizers, all taken this spring from dealers' stocks and all 18M goods. This 
is seventeen more than have Men analyzed in any previous year. Most of 
these seventeen are believed to be new in the State this year. So far as is 
known by ihe Station all but three brands sold in the State have been sampled 
and analyzed. 

4. Of the 53 brands analyzed, IS, or one-third, are above guarantee in 
nitrogen, aviulable phospburic acid and potash ; 28, or one-half, arc deficient 
in a single ingredient ; 6, oi one-ninth, are deficient in two ingredients ; 1 is 
below guarantee throughout. Of the 35 brands found deficient, 27 show by 
their analysis imperfect mixing at the factory. They contain a sufBcient 
excess of other ingredients to afford an equivalent mouey value. It is safe 
to say that five-sixths of the brands sold in the State this year contain the 
commercial equivalent of their guarantees. The percentage of failure to 
meet guarantee is greater than has hitherto been found iu this State. 

5. The comparison of the average composition of the fertilizers Bold in 
the State in ISM, with those of the past ten years shows that the goods are 
□f poorer quality than any sold during this time. The average selling price 
is lower than ever before, being 85 cents less than last year, but the average 
valuation is SI. 62 less than in 1893, based on the same (1S94) trade values. 

6. Since 1S85 over ninety different brands of fertilizers have been sold in 
Vermont. Selling prices have dropped 17 per cent, and valuations 20 per 
cent. The pet eent of cost over valuation was least in 1889, and is most now. 
Owing to the lower prices of nitrogen and phosphoric acid the buyer does not 
pay as much now for plant food as ten years ^o, yet he pays more than at 
any time during the past six years. 

7. Nineteen samples of a^hes varied from 0.43 to 7.66, per cent soluble 
potash, from 1.02 to 2.19 per cent phosphoric acid and from 2.25 to 67.40,per 
cent insoluble matter and sand. The priees for these goods were not in 
aecordance with their composition. It is always best to buy ashes on the 
analysis of the Experiment Station. 
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COMPARATIVE VAi.UES OF FERTILIZEES LICENSED IN 1893 
AND IN 1894. 
Of the flftj-eight broods of oomioercinl fertilizers sold in the State during 
1893 and 1894, thirty-one standard brands hare been selected for a eompari- 
Bon of the characters of the goods sold under tliese brands in each of the two 
yetire. Onlf those brands were selected which have been sold in the State 
during both of the y eaxs, 

AVBRAOB COMPOSITION a 





1893. 


1894. 


Name of iNGREDiENTe. 


Pounds 

ina 
Hundred. 


at 1893 
Prices. 


Pounds 
Hundred. 


Valuation 
at 1894 
Prices. 




2.42 
6.43 
2.84 
2.29 

9.27 
11.56 

2.72 


»8.95 

7.72 1 
3.12 

0.92 

2.4S 


6.69 
2.94 
2.01 
8.63 
10.64 
2.90 




Reverted Phosphoric Acid . . . 
Insoluble Phosphoric Acid. . 
Av^lable Phosphoric Acid.. . 

Total Phoaphorio Acid 

Potash 


6.83 
3,ii3 

0.80 

2.G1 






823.16 







A comparison of the average compositions for the two jears shows a very 
decided decrease in the qualit; of the goods sold this spring. The nitrogen 
has been lessened one-tenth, and the phosphoric acid one-twelfth. T!ie potash 
has been increased one-flttecntb, but it should be remembered that it is com- 
merciallj the least valuable of the fertiiriog ingredients. The decrease in 
valuation is SI. 62 while the average selling price has fallen less tbiiu a. dol- 
lar. Organic nitrogen has increased in price, which in a measure explains 
the drop in nitrogen. Phosphoric acid however has become cheaper, jet less 
is placed in the average goods. The average composition is much lower than 
that of any previous year since the Station began sampling and analyzing 
licensed fertilizers nnder the State law. 

The same decrease in quality this year will be fouud od reference to the 
tables on page 14, of the bulletin abstracted, showing average analyses of 
what might be called the standard brands of the State and of all bronda 
analyzed. The manufacturers as a whole are crowding closer to their lower 
gnaraotees than hitherto, and competition has affected quality more than 
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BULLETIN NO, 43. HOUSEHOLD PESTS. 

Bt G. H. Fbbkins. 

I. Buffalo Beetle. The Buffalo Beetle or Carpet Beetle is well known in 
TermoDt in the larva state, but not as well known in the beetle st&te aod is 
not always recognized when aeen. It infests woolens but does not often do 
much damage to other snbstanees. The larva which is the fonn comnionly 
seen and most generallr known as the Buffalo Beetle, Las a hair; 
appearance. The perfect insect is a verf small beetle, not as large as the 
larva, which is usually less than a fourth oC an inch long, while the bettleg 
are from 1-7 to 3-16 of an inch long and nearly as wide. The colors are 
black, white and red. There is an irregular red stripe alon^ the middle of 
the back and from this are three uairowly tnangular projections on each side. 
The antennae are composed of eleven joints the last three of which are much 
larger than the rest. The back is but little convei. The under side of the 
body is black dotted with red and white. It oft«n pretends to be dead when 
disturbed. 

Remedies. When once well established it is not easily dislodged, but with 
perseverance and care it cau be driven out and kept out from even badly in- 
fested houses. If carpets are fastened down, a through lining with paper 
will prevent many of the lame, which hide io cracks and crevices, from 
getting at it. If larvte appear, benzine may be poured about the edges of 
the carpet several times. An excellent remedy is corrosive sublimate, 60 
grains, dissolved in a pint of alcohol or water and brushed over the floor at 
the edges before tbe carpet is laid, and also over the underside of the carpet. 
Children must not play upon a carpet so treated. A still simpler method 
said to be effective, is that of laying a damp cloth on the carpet at tbe infest- 
ed edge and placing a hot iron on it. The steam penetrates the carpet and 
destroys the insecte. Insect powders have no value as remedies in this case. 
Small articles and boxes, drawers, etc., maybe freed from iusect pests by 
benzine or by bisulphide of carbon, or may be wrapped in smooth, whole 

Kper, or put into a paper bag and the opening sealed with paste, before tbe 
etles have had a chance to deposit eggs upon the article, or larvs to get at 
at it, 

Tbe Pitchy Carpet Beetle is often confounded with the Buffalo Beetle, It 
is a little larger, luug«r and narrower than the Buffalo Beetle. The larva is 
a hairy brown object with whitish rings between the joints, and at the pos- 
terior end is a long pencil-tike tuft of hair. It is probable that some of tbe 
damage which has been aseribed to the Buffalo Beetle is the work of this 
species. 

II, Cloth Moths. The moths are well shown in figures in the bulletin 
BO that nothing need be said by way of description except as to color. The 
general color is light brown on the front wings and silver gray on the hind 
wings, or else light yellow with no dark wing spots. 

Remedies: If clothing, etc., is enclosed in tight paper bags before moths 
begin to fly and lay their eggs it will be protected. Articles suspected may 
be sprinkled or splayed with benzine which will destroy even tbe eggs. After 
spraying and airing, articles may be wrapped in papers or in bags, A few 
cents spent for paper bags is better than costly cedar chests or closets. 
furniture, etc., inconstant use is not likely to be attacked. If stored, cover 
with paper or ootten cloth so as to leave no opening, or a spray with benzine or 
bisulphide of carbon early in June, and again in a month or six weeks. 
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A perfect Potato LaJ, ipriyed with BoHewii miiture. (See ptge 35.) 
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Fteun 7. A hailtlij hill of pntatueB 
Sprsyed with Bordwiui mliture. 



Figure 8. Not Bpnjad. Th* upper Iwvei 



Figure 9. From pliolDRriph of Stalinn potato plits 
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BULLETIN NO. 44. SPRAYING ORCHARDS AND POTATO 
FIELDS. 



Bt t.. R. JONXB. 

I. SUMMARY. 

II. The weather of 1894 was ramarkably dry and ai a result fuDg;os 
diseases damaged crops leas than usual. The loss from apple and pear scab 
was less than iu most seasons. Potatoes at the ezpertmeot farm were praotio- 
ally free from blight and rot. Certain insects, eapeoiall; flea-beetles and 
grasshoppers were unusually troublesome upon potatoes. 

III. The scabbing and cracking of apples and pears is a fungus disease. 
The remedy oousbts in spraying the trees with Bordeaux mixture. Where 
this was dooe in 1894, the market value of the fruit was increased from one- 
fourth to one-half. All apple and pear trees should be sprayed once or twice 
with Paris green to destroy the oodlin moth and other inseots. Those varie- 
ties liable to scab should be sprayed in April before the leaves open with (L 
simple eopper sulphate solution, and at least three times iu May and June 
witb the Bordeaux and Paris green mixture. 

IV. There was no appreciable loss from blights or rot upon our potato 
plots in 1894. Henee the gains from the use of the Bordeaux mixture .was 
less marked than in former years. The use of this mixture was rendered 
proBtable, however, by its beoeflcial effects in other ways, especially in pre- 
venting the injuries of flea-beetles and grasshoppers. 

T. Early planted potatoes in Vermont form their tubers in July. This 
is usually the driest month of the summer and as a result the yield is small, 
the plants often dying prematurely. Later planted potatoes form their 
tubers in August and September, months in which the rainfall is usually 
abundant, and the yield is proportionally large. In order to preserve these 
later potatoes from the blight and rot they must be sprayed. Owing to the 
peculiar weather of 1891, early planted potatoes yielded most and late ones 
least. It is believed, however, that these conditions were exceptional and 
that the later planting b for the average season more profltftble. 

VI. Potato scab is a fungus disease. Preventive measures consist in 
selecting clean soil, n»ing proper fertilizers, and planting none but clean 
"seed.'' If the seed is not known to be clean it should be disinfected with 
corrosive sublimate solution. This latter process added 50 per cent to our 
yield of marketable potatoes on one plot in 1894. 
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ANALYSES OF WOOD ASHES, MUCK, ETC. 
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H. A. Barker, Burlington 
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Seventeen samples of ashes varied from 3.36 to 9 53 per cent soluble potaah 
and from 1,48 to 6.23 per cent phosphoric acid. The prices for these 
goods were not in all cases in accordance with their composition. It is always 
best to buy ashes on the analysis of the Experiment Station, 
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ANALYSES OF MUCK AND MISCELLANEOUS MATERIAL. 
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Liquid Refuse Soap Works. Essex. . 
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Tbe column headed "Nitro^D in Diy Matter" best shows the relative 
value of tbe mucks. It wilt be noted that there is a wide raage— one sample 
being twice as good as any one of three nf tbe others. "Odorless Guano' 
(which should not be confounded with " Odorless Phosphate," an American' 
made Thomas Slag) is a soft Florida rook. The phosphoric • n,cid is almost 
entirely insoluble in water or ammonium citrate. The refuse salt was found 
to be almost worthless, and the soapwork refuse, to have, at current prices, a 
value of about three dollars. 

Two samples of i^auite dust, received from Mr. George Cassie, of Bane, 
contained 

1 2 

Phosphoric Aoid (soluble in acid) - trace trace 

Potash, " " - - 0.96 0.95 

Potash, (soluble after fusion) - - 3.82 3.79 

Mr. Cassie states tbat he baa "noticed for the last few years that when stone 
chips and dust from granite is dumped around stone sheds the grass would 
grow pretty well along the edges. Muriatic acid is used in cleaning the 
Btones. I have wondered if there was not some mineral quality in the fine 
dnst screenings from atone chips from our stone sheds." 

Potash is valuable when available to plants, but is in an exceedingly in- 
soluble shape iu granite dust- The amount of potash present in a ton of 
granite dust can be bought in the best and most readily available forms for 
S3.25 and as muriate will weigh but about 120 pounds. "Stone meal" is now 
advocated by some as a cheap form of plant food. It is probable that only 
under exceptionally favorable circumstances will this form of Vermont stone 
meal prove worth cartage. Mr. Cassie's la,ai is thus favorably located and 
his use of granite dust will be watched with interest. 
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Kepobt of thb Chbmists. 



The following BiulyBia represents a SBiuple of Soluble Pacific Gaano which 
wM taken at the request of the owner, Mr. S. C. Otis, of West Barke, from 
a lot mannfactoFed in 1681, and cousequentlj fourteen years old. Compared 
with it is the average of two analyseB of the same Irand made by the 
Connecticut Experiment station iu 1881. 



Nitrogen 

Soluble Phosphoric Acid. . . 
Reverted Phosphoric Acid- 
Insoluble .Phosphoric Acid. 
Available Phosphotio Acid. 
Total Phosphono Acid- . . . 
Potash 



Vermont analvsis of 
Sol. Pacific Guano 
manufac tared in 
1881. analyzed. 1895 



Average of Couoeot- 
icut analyses, same 
brand, manufactured 
and analyzed in 1381. 



It is not claimed that the comparison is entirely fair, jet the analysis serves 
to show that perhaps with the exception of the nitrogen the quality of goods 
does not of necessity deteriorate b; long standing. 



ANALYSES OF DRINKING WATER. 



Thirty-six samples of drinking-water, have been analyzed during the past 
year, twelve being from springs, wxteen from wells and eight from river, 
brook, reservoir, etc. Several samples from the same supply were sent in 
three cases, because the first samples were contaminated by careless or im- 
perfect aampliug. Discarding samples known to misrepresent the supplies on 
this account we find : Spring waters, eleven supplies, all pure. Well 
waters, fourteen supplies, six impure, (43 per cent.) River, brook and reser- 
voir waters, eight samples, representing three supplies, two impure, 1 66 per 

Analyses of sixty samples last year showed 12 per cent spring water, 53 
per cent well water and 71 per cent of pond and aqueduct waters impure. 

Great care should be iijed in taking water samples. A new gallon maple 
syrup can carefully rinsed out with boiling water, then many times with 
water from the supply which is to be tested makes the most satisfactory 
package. 

The results of water analysis are beat interpreted in connection with a survey 
of the surroundings of the supply. Chemical data which would pass one supply 
would condemn another from a, leas favorable situation. Although no hard 
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and fast rule cau be applied, geaerally apeakiag, inland waters are coneidered 
uusafe for use if the7 contain more than 40 gntias per gallon of eolide, 3 
grains per gullon of chlorin, or more than O.OS parte per million of free 
>r 0.15 parts per millioo of albuminoid ammonia. Samples marked 
e coasMered impure. 
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Pig Feeding. 



Bt J. L. Hills. 

The eipeiimeDts in pig feeding made in 1894 were in oontinnation of those 

of pceviouB years, corn meal, bran aod the bj-prodncta of butter dairpng 

being DBed as feeds. The; were planned to answer the following qnestious : 

1. Is it more profitable to feed Bklm milk in qoantity or to feed legs 
skim milk and mike np the difforence witb grain; or, in othor nords, do 
dilated OF concentrated rations par bestt 

2. ffltat effect have watery and concentrated rations npon the shrink- 
age in dressingl 

3. What are the relative feeding valnes of skim milk and bntter mllkl 

4. (Incidentally) How do the Poland China, Berkshire and Yorbshtre, 
breeds compare In matter of profit! , 

The results obtained in answer to these questions were : 

1. In this experiment the eoit of food for a poiudiof Increase in lire 
weight, and the profits were slightly in faior of the less watery ration. 

8. The shrinkages were identical by both methods of feeding. 

8. In this experiment the bnttermllk had abunt four-fifths ibelfeed- 
ing Talae of skim milk. 

i. In one te^t the Poland Chinas and Berkshlres gare the same 
resalts ; in another, Berkshires outstripped the Torksiilres. 

HISTORY. 

The piga used in these eiperiments were ten in number. 

Nos. 1 and 4 were Putand Chinas bought of A. NUes of East Alburgh. 
Noe. 2, 5, 8 and 10 were Berkshires and 3, 6, 7 and 9 were Yorkshires, bought 
of L. 8. Drew of South Burlington. 

Tbey were about four weeks old when the experiment began, June 1, and 
the feeding continued until dates ran^ug from Nov. 15 to 28. For about 
three weeks previous to June 1, they were fed alike with such amounts of 
skim milk as they would take. During this time they became used to their 
quarters, and in fairly nniform condition, although Nos. 4, 5 and 6, which 
were pitted against Nos. 1, 2 and 3, were the lighter weight pigs from the 
outset and correspondingly handicapped. The skim milk used was partly 
from deep eold setting and partly from the sepsiator. The former, was 
warmed before it was fed. 

The experiments were two in number and designed to test. 
(1) Whether better results are obtained by feeding watery food in com- 
paratively large quantities early in life, or by feeding smaller quantities of 
the by products and making up the balance of the food with grain; or, in 
other words, is it Iwtter to feed watery or concentrated food? 
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(2) Are ekim milk or buttermilk of the same feeding value? 

The piga were divided into aete of six and four. No. 1, (Poland China) 
No. 2, (BerkaluFe) and No. 3 (Yorkshire) were fed the more concentrated 
ration, while No. 4, (Poland China) No. 5, (Berkshire) and No. 6, (York- 
shire) were fed the water; ratiou. No. 7, (Yorkshire) and No. 8, (Berk' 
ahire) were fed ekim mUk, com and bran. No. 9, (Yorkahire) and No. 10, 
(Berkshire) buttermilk, corn and bran. Owing to errors in the feeding 
records of Nos. 3 and 6, which render a portion of them of doubtful value, 
these two pigs are not included in the summary. 

Nos, 1 and 2, (^CoTicentrated /ood) were fed two ounces corn meal to a quart 
of skim milk for about three weeks, then were given what more they wanted 
in shape of half com meal and half bran, increasing this from time to time, 
until they weighed 200 pounds when they were " finished off " with the same 
amount of akim milk and all the corn meal they would eat. Nutritive ratios 
varied from 1:2,6 to 1: 5.0. 

Nos, 4 and 5, ( Watery food) were fed nothing hut skim milk unl^l able to 
take 9 quarts daily ; then corn meal was added in proportion of an ounce to 
the quart, until twelve quarts and twelve ounces were taken. This amount of 
meal <ras doubled when the pig could take it and then shortly afterward half 
bran and com was added in increasing quantities. Finally the " finishing 
off" began Nov. 8. Nutritive ratios varied from 1:1.7 to 1:3.0, 

It was not intended that Nos. 4 and 5 should be kept on twelve quarts skim 
milk and twelve ounces of meal as long as they were. 

Not, 7 atd 8 were fed in the same way general way as Nos. 1 and 2. 

Nos, 9 arul 10 were also thus fed except that seven quarts of buttermilk 
was fed instead of six quarts of skim milk. 
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y CONCBNTBATED AND WATERY FOODS. 

SiiiCH ^oi. 1, 2, 7 and 8 were fei esieiitUllj alike on reUtivel; coooentra- 
ted fi>od, (al'bougli the two latter were in another eiperimeut) the four re- 
sults may be used to compare wiih thoie obtained with the more watery fed 
Nos. 4 and o. The salient points of the tables on the precaeding pages for 
the average pig of each est are as follows : 



GAIM IM LIVB WEiaBT PER DAT IN P0UND8. 

Average live weight Nov. 15 

•Average Dresaed weight Nov. 16 

Per cent shrinkage ,.■.... 

Diy matter eaten per pound of gain in li 

weight (to Nov. 15) 

Dry matter eaten per pound of gain in dress 

weight (Nov. 15i 

Coat of food per pound increase in dresaed weight 
Total gain per pig (dresaed pork at seven csnta} 

•aght. 



1 05 
1 12 
114 
1 58 



3.72 
4.70 
S3. 93 



^...Ogk 



90 Pio Feediho. 

It appears that the maiu differenoe in results is Bimpl; thiit the pigs fed the 
larger MnoDnt of akim milk, but t he less actual niitrimeDt, gaioed less and 
made lest pnfit thaa their mates. The; shraok as little, however, and made 
as good us« of the food pven them as did those fed drjer ratioos. Id this 
flxperimeut the balance is slightly io faror of the more conoentrated food 
since the cost of the food per pound of increase iu dressed weight is less and 
gross profits mjre with the concentrated than with the watery foods. 

BKIMMILE Va. BDTTEBMILS. 

We can again use the data of Noj. 1,2, 7 and 8 as one in comparing the 
relative feedinf; values of skimmilk and buttermilk. The same general re- 
sults are obtained when Nos. 7 aud 8 are used aloue. 



1.05 
1.12 
1.14 



Average live weight at Nov. 15 

Average dressed weight 

Per cent shrinkage 

Dr; matter eaten per pound of gain in live weight 
Dry matter eat«n per pound of giuu in dressed 

weight .... 

Coat of food per pound increase in dressed weight 
Total giun perpig (dressed pork at seven 

per pound) 



; 4.64 

!»4.14 



The pigs fed on buttermilk gained a little fnster, shrank the same, aud ate 
the same to make a pound of gain. The cost of food per pound incroase in 
dressed pork and profit per pig is somewhat iu favor of the buttermilk if it is 
rated at 13 cents and skim milk 15 cents per hundred pounds. If the formet 
is estimated at four-fif tha the value of skim milk ( the proportion found in ex- 
periment reported in the Fourth Report, pp. 22-24, Wisconsin Experiment 
Station) the total gain per pig from each is practically the same. 



GOMPARIBOH 
We have the data at hand foi a comparison < 



of the three breeds — Poland 
I, Yorkshire and Berkshire. The summarized account is as follows, 
(uileulated for the average of two pigs in each case : 
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No8. lA. 


Nob. 2-5. 


Nos. 7-fl. 


No(i.8-10 




Poland 
Cbina. 


Berk- 
■hire. 


York- 
shire. 


Berk- 
Bkire. 


GAIK IK LIVK WEIOHT PKB DAY 
IN TODNDfl. 


I 
II 
III 
IV 


1.00 
1.01 
1.18 
1.52 
237 
199 
16 

3.07 

3.65 

4.83 

«3 62 


1.00 
106 
1.15 
1.45 
230 
196 
16i 

3.08 

3.68 

S3. 52 


0.88 
1.08 

1.17 
1-20 
215 
183 
15 

3. 13 

3-69 

S3.83 


0.92 
1.12 
l.OB 
1.76 
239 




17i 
2.94 
3.66 


Dry matter eaten per pound of 
gain b live weight .. 

Dry matter eaten per pound of 
gain in diessed weicbt 

Cost of food per pound increase 


Total gain per pig (dressed pork 
at sereo cents per pound) . . . 


3f4.41 



The Poland Chinas and Berkshires in the same experiment gave very ani- 
fonn results. The Berkshires outstripped the Torkshirea in the second test. 



PROPER TIME T 

It is well known that a maturing animal needs increasing proportions of its 
food to support life, and that a smallei percentage of the total food is left for 
inducing growth. There comes a time then when it costs more to keep a pig 
alive than the gain is worth, a point depending mainly on the selling price of 
pork. A study of the net gain pet pound by periods wilt ] 
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II 
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7.47 


IV 
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1.32 


6.76 
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These pigs were marketed quite jonng in spite at a high price for pork, 
and paid well throutl^hout their lives, although the marg^ of profit was de- 
creasing rapidly. Some of the pigs were kept bejood Nov. 15, No. 4 gained 
16 pounds in 13 days ; No. 6, 33 pounds in the same time ; No. 7, 14 pounds 
in the same time; No. 9 weighed but 9 pounds more Dec. 31 than on Not. 
23. It is doubtful if thcee of these four much more than paid their wa; at 
the end. 

FINANCIAL SDHUABY. 

The pigs more than paid their way. Thaj increased in lire weight (up to 
November 15) 1,686 pounds which sold for $93.26. wMle the food which the; 
ate cost $62.60. a profit of $20.7 , with corn meal at $20 a ton, bran ^18 a 
ton, skim milk at 15 and buttermilk at 13 cents per hundred pounds. If the 
price of the pigs is brought into the problem the calculation would be as 
follows : 

1,542 pounds of dressed pork at T cents $107.94 

Cost of pigs $22.00 

Food for pigs , 62-50—84.50 

Profit »23.44 

This latter method of figuring applies only when pigs are bought each year, 
the former method applies belter when the pigs are home grown. 

VALUE OF SKIM UILE. 

It has been hitherto assumed in writing up pig feeding experiments at this 
station that skim milk was worth 15 cents a hundred pounds. We have al- 
ways found it to have a greater feeding Talue than this, yet it may be bought 
at most creameries for less than 15 cenU. Since the utilization of dairy by- 
products is a main purpose in pig feeding in Vermont, it is fair to subtract 
the cost of grain fed from the total profits, allowing the manure to offset the 
care, and call the difference the v.tlue of the skim milk and buttermilk. 

1,686 pounds increase in live weight $93.26 

1,965 ooril meal and 1.TT6 pounds com and bran 32.52 

Talue of 20,647 pounds skim milk and buttermilk 

or liSoeuts per hundred pounds $60.74 

FBRTILIZIMQ VALtTB OF FBKD. 

This is a matter which should be kept in miod, since all these foods ace 
rich in plant food. Skim milk and butter milk are worth 11 and 10 cents 
per hundred respectively, corn meal, 30, and bran, 66 cents per hundred as 
fertilizers. If the manure is properly handled much of this may be saved 
after having served as food. 

The total fertilizing value of the food eaten is $38.93 from food costing 
862.50, the fertilizing value tiiua represeuting 62 per cent of the market 
value of the food. 
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Report of the Botanist. 

L. R. JOMEB. 

The reBulta of the botooicBl iuTwtigations of the year are groaped under 
the folIowiDg hemda: 

I. £iperim«iils in Spraying Potatoes. 

1. Pl«u of the Experimental Plots. 

2. Potato Tronbles as they Occurred in 1891. 

3. The amount of Gains from Spraying Potatoes in 18M. 

4. The Comparative Values of Tarious Fungicides Tested. 

II. Obserratioiu upon the Date of Planting Potatoes. 

III. Experiments ia the Prevention of Potato Scab. 

IV. Experiments in tlie PreventioD of Apple and Pear Scab. 
Y. The Occurrence of Oat Smut in 1891. 

VI. Observations upoa Grasses and Weeds. 

VII. Some Studies upon Carnation Rnst. 



I. EXPERIMENTS IN SPRAYING POTATOES. 



Considerable attention was given again this year to the study of the va- 
rious diseased conditions of the potato, and remedies for the same. 

The experimental field planted with potatoes contained atiout oue acre. 
It was somewhat irregidar in shape, owing to the oblique direotion of the 
road lying along oue side of it. Without trying to figure minor irregular- 
ities, the following general plan of the plots ia given. 
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GENERAL PLAN OF POTATO P 



EXPERIMENTALLY tV 1894. 
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Earlj Rose. 
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White Star. 
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Polaris. 


Plot C. 

WbiU Stars, 

Hanted Maj 15. 


Pbt D. 
Beanty of Hebron, 
Planted May 21. 


Plot E. 

Wiite Stare. 

Planted May 21. 


Plot F. 

While Staw, 

Planted May 21. 


lb 



Id addition to this field there were ezcelleDt opportnuities to study certain 
pcoblems in neighboring potato fields where the conditiona were different. 
The soil was a rather heavy clay loam. The land had beeu in grass for a 
dozen or more years previous. This sod was turned the preceding autumn, 
and the entire field except plot B, given a dressing of stable manure during 
the winter and early spring. A little commercial fertilizer was applied in 
the hill at time of planting. All planting was done in hilU, to facilitate 
experimental work, since the rows thus ninning both ways favored the laying 
out of sub-plots for spraying. In all sprayiug experiments every third 
row was left unsprayed to serve as a check. It is believed tbat the errors 
arising from slight inequalities of the soil were thus satisfactorily corrected 
in most eases. The yields from these plots under tbe vairous experimental 
conditions are given in tabular form on pages 102-104. 
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2. POTATO TROUBLES AS THEY OCCDRRBD IN 1894. 

In former apmying eipeiimentB upon potatoeB at this Station, eztendiog 
over five years, the main dlaease uoder consideration has been the late blight 
•nd the attendant rot {Phylophtkora irtfestans'). A Becoiidsrj disease, quite 
unportant in some cases, has been the earlj bligllt caused largely by the fun- 
, gus MacTosporium SolartH. Certain other troulilea have been intimately as- 
■ sociated with this last disease, notably the injuries of the flea-beetle. Dur- 
ing the past season (1894) the prolonged drought of midaummet quite re- 
reraed the order o( importance of these agencies. The Station plots re- 
mained practically free from the Macroiporiam fungus.* Careful watch 
was kept for Phytophtkora, hut no evi- 
dence of its work was detected upon 
the tops. At digging time and during 
the winter a sufficient number of tubers 
showed the dry rot to prove that the 
fungus was present, and did a certiun 
amount of damage, especially on plots ^ 
£, FandO. Aside from this, however, 1 
the only apparent troubles upon the 

field were due to insects and to lack *^- 1- P°t-» l"! «"» by Fl»-b«U«. 
of water. The chief gains from spraying upon most of the plots were 
therefore attributable in our judg- 
ment, to the effects of the substances 
used upon the insects rather than upon 
the fungi. It is generally admitted 
that Bordeaux mixture has some unex- 
plained beneficial effect npon plants 
in addition to its action toward either 
^parasitic fungi or insects. In inter- 
preting the results obtiwned some 
allowance must doubtless be made for 
Fig. 2. Health, pot.tol«J, sprayed with this unknown factor. Even casual 
BordMui mature. visitors to the fields, however, were 

convinced of tlie direct and important value of the Bordeaui misture in check- 
ing work the of inaeots. Chief among these iuseet pests was the cucumber flea- 
beetle (Crepiaodtra cucumeris). We described and figured this insect in our 
last report. So few potato growers have learned to recognize the unture of ita 
injuries that an engraving from a potato leaf is here inserted, showing its 
work. (Figure 1).' 

The damage done by this beetle in 1893 was considerable, but nothing 
compared with its work in 1894. Its unusual abundance this year was doubt- 
less attributable to the dry weather. Two clearly marked broods of |the 
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beetle were o)werr«cl. The Brst brood Appeared earljr ia Jiue, and after 
doing considerable damage disnppeared about the middle of the month. The 
Dezt brood app 'ared about Julj 20th in countless numbers and aoon riddled 
the Ipaves of all unprotected plants. Some obdbrvatioDa upon the action of 
Bordeaux mixture in checking this insect were made in 1S93 and noticed in 
our last report.* 

A continuation of this work bad b«cn planned for 18M and Bjstematio ob- 
servations were at once begui to determine the eiact value of the different 
lubtitanoeB used in repelliog the flea-beetle. These eiaminationi showed 
that there was a marked protective effect from the vaiious forms of Bor- 
deaux mixture and from modified Eau Celeste. The Btronger the mixture 
the more evident this effect became, aud soap appeared to add to the value 
of the mixtures. The rows sprayed with amraoniacal copper carbonate were 
but slightly protected. Paria green applied either in plaster or in water waa 
not an effective remedy, lu order to determine how complete was the pn>- 
tectiou given by the Bordeaux mixture two leaves were takeu from the sidef 
of each hill of a sprayed row and of an tuljoining uuBprnyed row, which had. 
however, been poisoned with Paris green. 

The actual nutnbec of boles per leaflet, from the unapniyed row was found 
upon counting to be 262, while from the sprayed row the average was but 
twelve. The condition of some of these leaver is strikingly shown in Figures 
6 and 6. These lesuIlB bear out completely the conclusions of last year and 
justify the claim thai the Bordeaux mixture is the best practical remedy known 
for the flea-beetle as it occurs upon polatoes. 

These observations were made on Plots A and B especially. The flea- 
beetles, of course, attacked all parts of the field indiscriminately, but upon 
the later planted plots the plants were still in vigorous growth and so snt- 
fered less from the attack of these insects. None of these late plots bad as 
yet been sprayed. Expecting that the blight might soon appear, portions of 
these late plots were sprayed August 1st. 

About this time the 'last of the hay crop was removed from the adjoining 
fields. Thereupon the grasshoppers migrated in large numbers from this 
hay field and settled especially upon these younger potato-plants. Here 
again as with the flea-beetlc, the Paris green did not seem sufficient to check 
them. Probably this was because they did their most serioas dnmage by 
eating the stems and the petiolcH of the leaves where but little poison was 
present. The appearance of the mutilated plants is shown in Figure 8. 
Fortunately Che Bordeaux mixture seemed equally as offensive to them as it 
had to the flea-beetles. The result was that before the last of August the 
contrast between the sprayed and unsprayed rows of these later potatoes waa 
almost as marked as it has been in seasons when the blight has swept over 

*S«Tenth Rvport VermoDt Eipmmept StMlon 1893, page GO. 

triie; wire Mkeo about mJdwtif between bue mkI lop. (tnce the lower (oldf r) lenrei had bean 
KDWwhit eiien by U» be«tlsi at tbe first brood uid miny of the upp«r (younger) Iwiei bad 
developed ilaofl tba ipn^in^ wu dooe. 
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tiie field. Tfae graseboppers had cut off so many leaves that the plaata were 
alt dead upon the onsprayed rows, while the adjuiniag sprayed rows were 
comparatively thrifty. The appearaoce of the field on August 31 is shown 
in Figure 9. 

Here again all the difference abould not be attributed to the work of the 
grasshoppers. Some was due to the flea-beetlea, some donbtless to nnper- 
eeived fungus troubles and some to the unexplained benefioial action of Bor- 
deaux mixture. Careful observations in the field from day to day left no 
doubt in our minds, however, that the greater part of the difference was due 
to the action of the mixture as a deterrent against the grasshoppers. 

The actual damage to the crop by the flea-beetles and the grasshoppeci 
was much aggravated by the dry weather, since the leaves mutilated by the 
insects soon shriveled and died. The Bordeaux mixture and some of the 
other fungicides in leas degl^ee thus served iudireotly to aid the plants con- 
siderably in withstanding tbe drought. 

3. IHK AMOnNT OF QAIKB FROU SPBATIHQ POTATOES IN 18M. 

When the late blight and rot ace prevalent the gains from spraying in 
Vermont are often enormous. In many cases our crop was doubled and even 
trebled by the application of Bordeaux mirture during 1892 and 1893. No 
such large gtuna can be hoped for in a dry season like that of 1894. Indeed, 
it was hardly expected at midsummer, that the gain would be sufficient to 
equal the coat of the applications. The development of the insect troubles 
during July and August, and the slight occurrence of the late blight in Sep- 
tember gave the fun^cides opportunity to prove their worth, as will be seen 
from the following summary of the results. These figures are abstracted 
from tbe fuller tabular statements o( results given at the close of this article. 
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3 
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1 
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1 
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(June 16 
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Aug. 1 
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147 
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251 
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146 

166 
13S 

124 
150 

198 
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72 
23 
44 
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29 

23 

18 
55 

48 


29 


Early Rose 

White Star 


30 

21 


Beauty of Hebron. 
Beauty of Hebron. 

White Star. 

Pride of Valley... 


19 
12 

28 
27 



These gfuns, while not large, much exceed the cost of spraying and fully 
demonstrate that the use of the Bordeaux mixture upon potatoes is a profi- 
table thing, even in exceptionally dry seasons like the last one. 
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4. THE COMPABATIVE VALUES OF VARIOCB FUKaiCIDBB UPON POTATOES. 

This work forms a, coutinuation of our eiperiments along the same lioea in . 
previous years. The cooditions of weather during 1S91 were so pecnliar that 
the results are especially valiiable as a supplement to previous eiperimenta 
in BO far as they concern the fungicides tested in seasons when tlie rainfall 
was greater, lliia applies to a, e, / and g below. In the case of the teats 
undertaken now for the first time (especially b, c and rf) the results may be 
quite different in a wetter sumnier, and positive conclusions from them 
should be deferred until experiments under such conditions have been made. 

The leading points of these experiments were to determine the relative 
values of : 

a. Stronger and weaker Bordeaux mixture. 

b. Bordeaux mixture in the form of a dry powder. 

c. Bordeaux mixture which has stood some time after preparation. 

d. Burdeanx mixture made by the potassium terrocyanide test. 

e. Modified eau celeste. 

f. Ammoniacal eopper carbonate (Delaware formula). 

g. Soap as added to liquid fungicides. 

a. The relative values of the Stronger and the Weaker Bordeaux Mixtures, 

The stronger mixture consisted of one pound of oopper sulphate and one 
pound of lime to five gallons of water. The weaker was exactly one-half 
this strength. In all oases where a careful comparison could be made the 
stronger mixture gave a little larger g^ns than did the weaker; fur example 
in Plot A the strong mixture gave a yield of 260 and the weak of 25^ bnsliels 
per acre. This difEereuce was less marked than it has been in previous 
years, doubtless owing to the dryer weather of the present summer. The 
question arises whether the additional gain from the use of the stiouger 
mixtnre is sufficient to repay the additional cost 

If these applications are made using 450 gallons per aere, the cost of the 
chemicals becomes a matter of some importance. If the stronger mixture is 
used it requires about ninety pounds each of copper sulphate and lime, 
costing about S7. If the weaker mixture is used the coat is reduced one- 
half. The gain from the stronger mixture, noted on Plot A would not repay 
this extra cost. It shQuld be remembered, moreover, that the stronger the 
!, the greater tbe clogging of the nozzles and the subsequent inoon- 
! of using the mixture. In general, we believe an intermediate 
strength would be found most profitable, using about oue pound uf the cop- 
per sulphate to seven and one-half gallons of water, or about six to seven 
pounds for each barrel of the mixture. 

b. The relative value of Bordeaux mixture applied as a dry powder. 

The inconvenience of preparing the Bordeaux mixture and the expense of 
pnmps with which properly to apply it have been serious obstacles in its in- 
troduction into general use. Any device that will successfully obviate these 
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difficulties will therefore be gladl; weloomed. During the past year an at- 
tempt baa been made to do this by applying the mixtnre in the form of a ver; 
fine dry powder. The flrm of Leggett & Brotbers, of New York, have sent 
out such a powder under the name of " Fungiroid," and as this has been ad- 
vertised eitensivel; in Vermont, a large number of inquiries have been re- 
ceived concemiDg its value. Careful tests of this Fungiroid were planned, 
and also of a similar powder prepared by ooraelves. In preparing this the 
mixture was made by the ferrocyanide test. The precipitate was then thor- 
oughly dried and very finely powdered by passing between regular mill 
stones. We shall speak of this as Bordeaoi powder. The powders were 
applied with Leggett's dry powder gnn. 

Id order to give the powders the best possible ehancet to adhere, the plants 
were, in most cases, sprinkled with water just before applying them. On 
Plot A three applications of clear Bordeaux powder were made at same 
dates as regular sprayings. The powder was applied very freely, using at 
the rate of fully forty pounds per acre* each application. The yield under 
this treatment, as shown in Table 1, was 243 bushels per acre, while the ad- 
joining rows sprayed with weak Bordeaux mixture yielded 266 bushels per 
acre. A portion of the later planted potatoes was staked out as Plot J, for a 
more extended trial of both the Fungiroid and the Bordeaux powder in va- 
rious degrees of dilution. Unfortunately, different portions of this plot suf- 
fered unequally from the drought owing to some differences in the slope of 
the land. The yields as shown in Tables X and XI are not therefore a very 
safe source from which to draw ooaolusions. The general nature of these 
results, together with the appearance of the growing plants as noted during 
September make it clear that the dry Bordeaux powder is a fungicide of 
considetable merit and worthy of further careful trial. At present, however, 
we do not feel justified in recommending it as a safe substitute for the wet 
form of the mixture. A comparison of Tables X and XI would indicate 
that the home-made powder was superior to the Fungiroid, but until there 
bas been opportunity to test them a^n under more favorable circumstances 
it is not just to draw decided conclusions. 

c. Wial it the retaliut value of Bordeaux mixture lokick hai ilood some time 
ajier being made. 

Does Bordeaux mixture deteriorate upon standing, and, if so, to what de- 
gree? If a quantity of the mixture remains at the close of one spraying, is 
it advisable to keep it till the next application is to be made and then use it, 
or should it be thrown away and only the freshly prepared mixture used? 
These and similar questions are often asked by those using the mixture. As 
B practical test of the value of the mixture which has stood thus a quantity 
was prepared in June, and certain rows upon Plot A were sprayed with this 
old mixture during July and August. As will be seen by referring to yields 

'The flnt applimtion wu ooDildenblf taaaTin thu tbia; the others appioiliiutfilj this uuooat 
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given in Table I., tbu mixture proTed considerably inferior to that freablj' 
prepared as need, the yield where tbis old mixture was used beiag 229 
busbels per Euire as compared witb 260 bjsbels per aere where the freshly 
prepared mixture wne employed. It was plaaned to continue similar tests 
upon tbe potatoes sprayed later, but tbe prolon^d drought defeated tbese 
plans and left us with only the reanlts from this one plot upon which to base 
ooncluaions. 

d. What i$ (he relative value of Bordeaux mixture made hy the potassium fer- 
Toeyanide tetlt 

Bordeaux mixture, as usually made, contains from two-thirds of a pound to 
one pound of lime for each pound of copper sulphate. Tbe lime is used to 
precipitate the copper. It is some trouble to weigh out the lime in making 
the mixture, and to avoid this the use of the ferrocyanide test has been pro- 
posed. This test conusts in adding a few drops of a solution of ferrocyanide 
of potassinm to the mixture. If there is not enough lime in the mixture this 
added solution will at onoe turn briok red, but if enough lime has been 
added there will be no change of color. A series of careful trials showed 
that about one pound of the fresh lime used in these experiments will neutral- 
ize three ponads of copper sulphate, as shown by this test. Tbe question at 
once arises, is this mixture, containing only about one-third the amount of 
time as ef&cacious as the mixture made by the old formula? A comparative 
test of both tbe strong and tbe weak mixtures made by tbe two methods was 
made on Plot A. In both cases the mixture made with the excess of lime, 
i. e., by the regular formula, gave the better results. The yields from tbese 
tests were as follows; 

Strong Bordeaux mixture, regular formula, 260 bnshels per acre, 

" " " ferrocyanide test 241 " " " 

Weak " " regular formula 256 *' " " 

" " " ferrocyanide test 242 " " " 

Similar evidence was obtained from some of the later planted potatoes. 
It seems clear, therefore, that nnder the conditions which existed last sum- 
mer, tbe mixture made by the test was inferior to that containing an excess 
of lime. If this is the case in a dry summer, we should expect it to be even 
more BO in one when the normal amount of rain falls, since the lime doubt- 
less makes the mixture more adhesive. We advise, therefore, that in pre- 
paring the mixture by the ferrocyanide test an excess of lime be added after 
the mixture ceases to respond to the test. It will be an easy matter to add 
by guess after the mixture is neutralized approximately as much more lime 
as has already been used. A mixture can thns be made which possesses the 
viitnes of tbe old method and still avoid the trouble of weighing the lime. 

e. What is the relative oalue ofAfodifled Eau Celestet 

This fungicide is made by dissolving four pounds of copper sulphate in ten 
gallons of water, then addiug five pounds of sal soda. The precipitate tbos 
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formed is dissolved bj the addition of three pints of strong amtnoiUA, kod 
tbe whole diluted with water to fortj-flTS ^lons. A perfectly soluble fun- 
gicide is thus prepared which will retun its strength indeflnitely if kept 
sealed. In our experiments with this iu former jettrs it has ftlw»fB proved 
somewhat iuferior to tbe Bordeaux mixture, but was b; fat the best of tbe 
soluble fungicides. The results this jear justify the same oonolusions. Tbe 
results from Table I are as follows: 

Strong Bordeaux mixture 260 bushels per acre 

Weak Bordeaui mixture 256 " " " 

Modified Eau Celeste 240 " " " 

Tbe modified eau celeste is more expensive than the Bordeaux mixture, 
and the superior results from the mixture will well repay the additional 
trouble of making and applving it. We used double strength modified ean 
celeste upon one row of potatoes, and applied it freelf with a watering pot. 
The foliage showed no signs of injury from this unusual application. 
/ What is Ihe rdative value of Ammoaiaad Copper Carbonatet 
This is the most convenient fungicide ever tried at this Station. In oom- 
parative tests of it made during 1892 and 1S93, it proved disappointingly 
worthless, however. The method then used iu its preparation was to dis- 
solve fire ounces of copper carbonate iu three pints of strong ammonia and 
dilute to forty-five gallons. Bulletin 22, of the Delaware Station, which ap- 
peared early in 1S91. recommended a new method of preparing this fungi- 
cide by which its strength could be increased. This method differed from 
the old one in dilating the ammonia with from seven to eight volumes of 
water before adding tbe copper oacbonate. In tbe hope that this method 
might so improve tbe fungicide as to make it of practical value in spraying 
potatoes it was added to the list for trial again in the experiments of 1894. 
The results as shown by the yield in Table I give no further encourage- 
ment, however. The ]rields were as follows : 

Weak Bordeaux mixture 266 bushels per acre 

Ammoniacal Copper Carbonate 163 " " " 

Check row (untreated) 162 " " " 

The appearance of tbe plants during the summer agreed substantially 
with the above figures, and we feel satisfied that this fungicide is so nearly 
valuelesE as to be nnworthy of further trial on potatoes. 
g. What u Ihe value of soap when added to Funfficideif 
Trials of soap added to Bordeaux mixture and other fungicides iu 1893 led 
to the conclusion that its value was at least doubtful. Further trials along 
tbe same line were made in 1894. The results as shown in Table I are en- 
tirelf against it when used with the stronger fungicides. These results fol- 
lowing upon those of 1893 fully warrant the conclusion that the soap on the 
whole is more liable to detract from the value of the fungicides than to add 
to it. The expense and inconvenience attending its use are, moreover, con- 
uderable. It is not considered worthy,tberefore, of further trial upon potatoes. 
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TABLES SHOWING RESULTS OF SPRAYING POTATOES WITH 
VARIOUS FUNGICIDES DURING 1894. 



Table I. — Plot A, White Star, Polaris aud Early Eobb potatoes, planted 

April 26. Applications made on June 30tli, Julj 18th and August 

30th, unless otherwise stated. 



1. Strong Bord. Mixt., applied July ISaud AogostSO. 

2. Gypsum dusted on leaves 

3. Strong Bordeaux Mixture 

4. No tunncide 

5. Strong Bordeaui Mixture with Feiroeyanide test.. 

6. Strong Bord. Mixt., allowed to stand after made . 

7. No funmcide 

8. Strong Bord. Mirt., Fercocyanide test with soap.. . 

9. Weak Bordeaux Mixture, Ferrocyanide teat 

10. No fungicide 

11. Weak Bordeaux Mixture 

12. Bordeaux Powder, (heavy application) 

13. No Fungicide 

14. Modified Eau Celeste 

15. Modified Eau Celeste with soap 

17 . No fungieide 

IS. Ammomcal copper oarbooate (Delaware formula). 

19, Ammonical copper carbonate with soap 

20. No fungicide 



Taslb II.— Plot B, White Star and Polaris potatoes, planted May 4th. 
Two applications made, July IS and August 31. 




Treatment. 


Yield. 




147 bushels per acre 

201 " 

186 


2. Strong Bordeaux Mixture with soap 

3. Weak Bordeaux Mixture 
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■ jn^-AmaAa pntioB of ama piaw aa plot B, spm;«<l «w)<r 



1. AvenflB of sll ivws Bot apnT^d 135 busbvb (wr «<«* 

2. Weak BoTd«uu Hmure 155 " " 



TIbu IV.— Plot C, Bmatj of Hebron poUtora. plwitMl Mk; ISth. 
Spi>7«t iMily oooe, Augnat 1. 



e^Boi 



2. Weak Bordekiix Mixture. . 



Table T. — Plot D, Beaut; of Hebron potatoeB, pliuitpd May 31, north 
end, sprayed twice, Jul; 6th and AiigiKit 1st. 



1. Averse of rows not sprayed 14R biuh^lii jier Horf) 

2. Sprayed with weak Bordeaux Mixture '^'i " " 



Table VI.— Plot D, south end sprayed twice, Augiiit 1st aud 'Hith. 



1. Average of rows not sprayed 

2. Sprayed with weak Bordeaux Mixture. . 



Table TIL— Plot E, White Star potatoes, planted May 21,>prByed 
onee, August Ist. 



lOAbimbels per ocra 
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Table VIII.— Plot G, Pride of the Valley potatoes, planted May 
21, sprayed once, August 1st, 



Treatment. 


Yield. 




ISO bnsbelB per acre 
228 " 


2. Sprayed with weak Bordeaui Mixture 



Table X.— Plot F, White Star potatoes, planted May 21, Obe 

application made August 6Ui. (Soil not very luiifonn, 

Leace these results are not altogether reliable.) 



Treathbnt. 


Yield. 


1. Weak Bordeaui Mixture 


169 bnshels per acre 

167 " '■ 






4. Ditto,2ioz. water.lgafion 

5. IKtto, mixed with 5 parts flour 


140 

118 " " 

112J " 





Table XI. — White Star Potatoes, planted May 21. One application 
made August 6th. (Soil not very uniform.) 



1. Home made "Bordeaui Powder," heavy application 

2. Bordeaux Powder with eqnal parts flour 

3. Bordeaux Powder with five parts flour 

4. Bordeaux Powder, 2^ oi. in water, 1 gal 

6. Weak Bordeani Miriure 

•6. Check rows, no f ungieide 



IL OBSEKVATIONS UPON THE DATE OF PLANTING 
POTATOES. 

Any practical study of the diseases of the potato in Vermont must include 
a consideration of the date of planting, and consequently of the maturity of 
crop. As a result of oluervations and experiments extending through the 
years of 1890-93, the conclusion was published in our last Report that when 
one is working merely for the largest crop with the least possible work in 
protecting it from insects and diseases, he will do best to use a vigorous va- 
riety of medium or late potatoes, and delay the planting until about May 
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10th to 20th. The reason for this is obvious when the usual conditioDs of 
Tsinfoll in Vermont are considered. Potatoes planted in the last of April 
will form their tubers during the period extending from the last of June to 
the first of August, the eiaet time varying with the variety, that is, whether 
it is an early or late one. Now, potato tubers contain about eighty per cent 
water, the remainder is starch, and in the manufacture of this starch a large 
additional amount of water is consnmed. Dmnng the period of tuber forma- 
tion the potato plant therefore needs its largest supply of water. As a mat- 
ter of fact, however, the period from the last of June to the first of August 
is usually the driest portion of our summer. By planting potatoes the last 
of April, therefore, we force them to form tubers when the water supply is 
least, and as a result we rarely get a full crop. In fact, if there are serious 
attacks of insects or of fungus diseases during this period, the earlier planted 
potatoes die or "ripen prematurely," giving a imail yield of imperfectly 
ripened potatoes. The only compensation is that these early potatoes, dying 
thus in the dry weather, largely escape danger from the late blight and rot. 
Before a remedy for this disease was known most successful potato growers 
preferred to plant early and thus be sure of the smaller yield, rather than to 
plant later and run the risk of serious loss from the blight and rot. By the 
use of Bordeaux mixture later potatoes may now be perfectly protected 
against disease during the warm, most weather of August and early Septem- 
ber. By planting May 10th to 20th. the later varieties form their tubers 
during this period, which is usually the most favorable of all the summer, 
and as a result very large yields become possible. For example, in 1893, 
Polaris potatoes planted April 29, under the best treatment of spraying, etc., 
yielded 295 bushels per acre; while Polaris potatoes taken from the same 
bin and planted May 9, with the same treatment, yielded 378 bushels per 
acre. White Stars, planted May 20, yielded 400 bushels per acre. The 
conclusion, therefore, based on the experiments of 1890-93, was that the later 
planting is the most profitable. In ISM, however, results were exactly re- 
versed. Our plantings of the same varieties extended from April 29 to May 
23. The largest yields came from thi earliest planted, the smallest yields 
from the latest, other conditions being equal. Thus White Star potatoes 
planted April 26th, yielded 323 biiRhels per aere, while the same variety 
planted May 21st gave only 253 bushels. Looking for the reasons, they are 
easily found. To begin with, the first week of May was the warmest of the 
month. The early planted potatoes got rooted and stariied under favorable 
conditions. About May 20 cold, wet weather set in and lasted for two 
weeks. The later planted potatoes lay in the ground without starting during 
this time, and many of them rotted before or immediately after sprouting. 
Immediately following this in June a protracted drought began which con- 
tinued into September with but slight and infrequent rainfalls. Of course, 
the late planted potatoes, starting under unfavorable conditions, never fully 
leoovered, and tbey made a poor growth throughout the summer. When 
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the attacks of the flea-beetles and graBihoppers oame in July and Aagust the 
plaDts whioh were mutilated bj them ver; generally succumbed to the com- 
bination of insect attacks and dry weather. The eaily planted potatoes 
made sufficient growth in earlv summer to more full; shade the ground and 
developed sufBcient root systenj to carrj them more BucceBstully through these 
disastcous conditions into September, when the welcome rains came. Where 
they were protected by Bordeaux mixture the majority of them lived until 
late fall. There was no hard frost in Burlington until November, and some 
of the more vigorous plants still held a good portion of their leaves green 
until this date. Polaris potatoes, planted April 27, lived past the middle of 
October, nearly six months from plantdng till death, and White Stars planted 
on the same date lived into November, oi over six months from date of 
planting. TliU is a remarkable record for potato plants in Vermont. Usually 
these same varieties of potatoes when planted in April have died in August 
or by September first. Apparently, the peculiar weather conditions of May 
to July retarded theii maturity and induced such a gradual formation of tu- 
bers that they persisted longer than usual. Probably, also, the entire ab- 
sence of the early blight from the field during the summer conduced to the 
sam*" result. To conclude, tben, the date of planting should depend upon 
whether one is prepared to spray, and also upon the conditions of weather 
which are to be expected. In our judgment, Che season of 1S94 was such an 
exceptional one tfaat the results should not lead to any modifications of our 
former advice, and that for t be largest yield in Vermont medium or late 
planting, combined with spraying, should be practiced, 

III. EXPERIMENTS IN THE PREVENTION OF POTATO SCAB. 



Potato scab ranks second only to the late blight as an enemy to the highest 
success in potato culture in Vermont. The primary cause of the scabbing of 
potatoes in this section of the couu try is a fungus growth. This fungus is pro- 
pagated by means of spores. The details of this matter have been discussed 
informer publications and it is only necessary to recall here that the two 
chief sources of danger to the crop are from the presCnqe of these spores either 
upon the seed that is to be used or in the soil before the seed is planted. 
Certain western investigators, notably Professor BoUey of the North Dakota 
Experiment Station, have been successful in preventing the scab upon po- 
tatoes by disinfecting the seed potatoes before planting with a solution of 
e sublimate.* 



•Following mre pncticsl dim^Uam for so diBlDf«cijo«: tbsm; Parchua from a dmiglit two 
ooiioi of DDrroiIve mbUsHts Ibloblorl-le of niBrouiy.) Emplf this Into two gnUoni at Cot wiitsr 
iam wood«Q orauthon vaiael, uid Allow It tantuii over DlHbt. FUoa Ld* barrel, or w<nd«t tub, 

of lolutlw befo» uolua. Selocr a« (tdr HAd poUtoeB u pcaHible, rmu oS th« old dirt jud Im- 



id pluited u uaaal. C: __-., 

?hfl HolutioD bare recDmrnendftd 1b daageToui only 11 ta 
» deatroyed. 
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Tbefe can be no doubt that under the conditions of the czpeFimentB of 
these inTestigatoTS the practical value of this method of disinfecting seed po- 
tatoes has been thoroaghlj demonstrated. They have proved that when seed 
is thus treat«d a clean crop is ingnred, promding the soil is clean also. Uu~ 
foFtunatelj much of the best potato land in Vermont appears already to be 
contaminated with the germs of this scab fungus. The demonstration of the 
exact practical value of this eorrusive sublimate treatmeut as applied to our 
conditions is yet largely to be made. As a contribution to this end a series 
of plots were laid out in a portion of the potato field in It-M. The laud 
used bad been in grass for at least fifteen years previous, and commercial 
fertilizers alooe were used upon it. The plots lay as follows: 



1. Polaris, Scabby. 
No treatment. 


5. Polaris, Smooth. 

No treatment. 


9. Polaris, Scabby. 
No treatment. 


2. Polaris, Scahhy. 
Disinfected. 


Disinfected. 


10. Polaris, Smooth. 


3. White Star, Scabby. 

No treatment. 


7. White Star, Smooth. 
No. treatment. 


11. White Star, Scabby. 
No treatmeut. 


4. White Star, Scabby. 


8. White Star, Smooth. 
Disinfected. 


12. White Star, Scabby. 



It will be seen that the twelve plots were divided into four series. 

1st series: Planted with smooth seed, no previous Creatmeat. (Plots 5 
and 7.) 

2d series: Planted with smooth seed, disinfected with corrosive sublimate 
before planting. (Plots Band 8.) 

3d series: Planted with scabby seed, no previous treatment. (Plots 1, 3, 
9. 11) 

4th series: Planted with scabby seed, disinfected before planting. (Plots 
2,4.10,12.) 

The plots upon which the smooth seed were used (Plots 5 and 8) lay npon 
a slight rise of ground so that the drainage naa from these plots toward 
those upon either side where scabby seed was used. Precautions were taken 
in cultivation to carry the soil from one plot to another as little as possible. 

Unfortunately the wire-worms were very abundant and attacked the tu- 
bers so badly as to make exact sorting of the crop upon the basis of its scab- 
biuess very difficult. The following are the general results; There was but 
little difference in scabbiness between the crops from the first and the second 
series. Many potatoes from each were slightly scabby,* but none sufficiently 
so to make them unsaleable. 
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Tbii probablj indicates that the scab germs were presant in the soil before 
the seed was planted, altboagh not so abundant aa to serioualy harm the po- 
tatoes. It indicates also that the smooth seed wba in this case, practically 
free from the scab gsrms, although it must not be interred that this is always 
the case. The contraat between the plots of the third and fourth Beriea, that 
is, between those where the soabbj seed was used with and without disinfec- 
tion, was very marked as is apparent from the following statement of tbe 
results; 









Yields in Ounces. 


4. Condition of 

these marketable 

tubers. 


Variety 


Condi- 
tion of 

"seed." 


Treat- 
ment of 
"seed" 
before 
planting 


1. Total 

yield of 
tubers of 
market- 
able 


2. Un- 
market- 
able be- 
cause of 
the scab. 


3. Tota- 
yield of 
market- 
able 

tubers. 


Potato. 


Free 
from 
scab. 


'£!^'. 


Polaris 
Polaris 

Wb.Star 
Wb. Star 


Seabby. 
Scabby. 
Scabby. 
Scabby. 


None. 

SlsUHetteiL 

"None. 


1.143 
1,368 
1,307 
1.691 


209 
14 

306 
None. 


9S1 
1,854 
1,001 

1,691 


298 
8^ 
501 
1.310 


636 
470 

500 
281 



As shown in column two of the yields there was practically no loss of sale- 
able tubers from scab where the seed was disinfected, while there was an 
average loss of 21 per cent where the seed was planted with do treatment. 
As further shown in column one, there was a decided increase in total yield 
from tbe disinfected seed, amounting on the average to over 20 per cent. 
The total yields of marketable potatoes (column three) was increased over 
fifty per cent as a direct result of disinfecting the tubers. 

Of course in such a case as this where all the seed potatoes were scabby 
the gain exceeds what would be obtained in ordinary practice, but it never- 
theless emphasizes in a striking manner the practical value of disinfecting 
seed potatoes where the scab is troublesome. The process of disinfecting 
them involves but sligbt labor and an expense of but a few cents for oon'o- 
sive sublimate. 
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IV. EXPERIMENTS IN THE PREVENTION OF APPLE AND 
PEAR SCAB. 



The Talue of Bordeanz mixture as a nmedy for apple and pear scab has 
been demonstrated beyond qnestion. Spraying experiments begun six years 
ago at the Michigan and WiBConsin Eipiiriment Stations, have been con- 
tiuoed with a greater or less degree of suooess in variouB stBtas each year 
rinee. Reports of satisfactory results in checking the scab on both pears and 
apples at this Station will be found in Bulletin 28, and in the Report for 
1S91 and the work has been repeated since with similar results. Vermont or- 
obardists have been slow, however, to test for themselTes the value of spray- 
ing either against insect or fungus pests. In New York, for example, this is 
becoming the general practice, while in Vermont it is the exception to spray 
orchards. The explanation is simple. On most Vermont farms tbe 
orchard is secondary to other interests, especially to the dairy. The average 
farmer has his time so fully occupied with other duties that be is loth to 
undertake a new one until he Is coavinced that it will bring a, sure reward. 
Moreover, Vermont, as a State, has climatic oonditioos which are quite differ- 
ent from those of the more southenl and western states, and many of our best 
orchardiats, realizing this, have been slow to adopt practices found successful 
in distant localities. Led by these considerations we planned to make another 
tboroagh test of the value of spraying apples and pears in 1891. 

In order to ^ve the results of the work as much practical value as possible 
the experiments were made in South Hero, in Grand Isle County, one of the 
finest orchard sectiins of the State. After visiting a large number of 
orchards, the one on the farm of Mrs. Lydia M. Root was selected as best 
suited to the work. Our thanks are due Messrs. T. L, Kinoey, Stephen 
Gordon and L. B. Phelps, for val uable advise and assistance in selecting the 
orchard and c<mducting the experiments. This orchard is one of the largest 
in the State and includes all of the standard varieties of fruit grown on Grand 
Isle, mostly apples in bearing. It has remarkably uniform soil conditions. 
Tbe trees of the main portion of the orchard are about 25 years old. All 
the trees were sprayed in one row extending through tne heart of this portion 
of the orohard, and in addition a number of scattering trees of certain varie- 
ties of apples and of Flemish Beauty pears. These scattering trees were 
selected, following the advise of the above named orobardists, from those 
varieties especially subject to scab. In another par^ion of the orchard were 
two rows of youDg Fameuse trees, just in good bearing. All the trees in ope 
row of these were sprayed, the other row being left as a check. Altogether 
about SO trees were under observation in the experiment, 40 beiag sprayed 
and 40 ansprayed. 
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TAB(TI.AK BUHMAKT OF THI 


SPKAYING 


KSD WBATHER. 


No. and 
date of 
spraying. 


Mixture 
used. 


Whta trees 


Condition 
oftree,. 






Rain-faU. 


Tempera- 
ture. 


Hon, Apt. 23 


Bordeaux. 


AU trees 

tbe experi- 
ment. 


Leaf hnds 
swollen. 


Only trace 
during next 
ten days. 


Warm for 

time of year. 


2d applica- 
tion, May 4. 


Bordeaux 

and Paris 

green. 


All trees 
the experi- 


Leaves 


.85 inch 
May 5-7, 
.33 mch 
May 18-19. 


Cool for 
time of year. 


3d applica- 
tion. May 21 


aDd Fam 
Gieen. 


All but one 
Fameuse 

tree. 


Last blos- 
soms just 
falling. 


.77 inch 
May 23-5. 
1.41 inch 

May 28-31. 


Cold for 
time of year. 


4th applica- 
tion, June 2 


Bordeaux 
and Paris 
Green. 


All trees 
included in 
the experi- 
ment. 


Frnit size 
of Marbles. 


.63 inch 
June 1-5. 


Cool UDtU 

about June 8 


Sth applica- 
tion, June 16 


Bordeanx. 


Only two- 
thirds of 
thetrees-t 




.67 inch 
June 27, 


Normal for 

this season. 


«th appliea- 
tion, July 3 


Bordeaux. 


Only one- 

fifth of the 

trees.t 








7th appiica- 
tioD, July 26 


Bordeaus. 


3 Fameuae 
trees. 









Scab spots were fouud in abundance on both leaves and fruit of the lui- 
aprayed trees aa early as June 1st, but none could bo found on the sprayed 

The difference became still more marked as tbe summer advanced, tbe 
scab spots enlarging and new ones davelopiug on the unsprayed trees, while 
the sprayed trees remained practically free from disease. 

* Bficords mftdft ftt BurlingtoD, but pncticftlly kf^oablfl ta South Hero. 

t Idoludlng ill TAriotlu under toot. 

t lucludlDg onlr wistlei mwt inbjsot to 1kiI>> tIi: Fumum and Wiitsr Btnwbeity i^lai. 
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A glance at tbe above table shows that while Bome of the trees were giyen 
only tour applicHtioDS, others were sprayed fire, six and even seven times. 
EzamiDations made daring the summer and at the time of harvest failed to 
show any advantage from the extra applications. 

Examinations of tbe trees in mid-aammer showed that the sprayed trees 
would make a profitable return for tbis extra oare. In order to have visible 
proof of tbis tact tor the State and the Inter-State fair exhibits in September, 
200 apples were picked from a sprayed, and the same number from an ad- 
joining unspcayed tree of tbe same variety. In each case pains were taken 
to select trees standing olose together, of the same age and equally loaded 
with fruit. I'be fruit was taken in all oases from tbe east side of the tree, 
picking all the fruit within reach from tbe ground . In tbis way samples 
were secured which represented fairly tbe relative conditions of sprayed and 
onsprayed trees of each of the following varieties : Flemish Beauty pear 
(sprayed tree had 4 applications), Fameuse apple (4 applications). Winter 
Strawberry and Yellow Bellflower apples (5 applications each). The fruit 
from each tree was then sorted by Mr. T, L. Kinney, one of the most expert 
judges of fruit in tbe State, into first, second and third claases on the regular 
market basis. 

Tbe results were as follows : ■ 



Flemish Beauty Pear, sprayed, 

" K u pg( sprayed, 


Ut clai». 
94 per cent 
65 " 


2d doss 
6 per cent 
43 " 


3d dais. 


'■ not sprayed. 


65 
31 


" 


24 
45 


'1 


11 " 

24 " 


Fameuse Apple, sprhyed, 

" " not sprayed, 


46 
27 


"^ 


28 
29 


« 


44 " 


" not sprayed 


47 


" 


42 

38 


" 


11 " 
23 " 



The condition of the fruit from the sprayed and unsprayed Flemish Beauty 
pear trees is shown in Figures 3 and 4 which are from photographs of tbis 
fruit as exhibited at the State Fair at WMte River Junction and at the Inter- 
State Fair at Burlington. 

The actual profit from spraying was even greater than might appear from 
a first glance at the above figures. Tbe market value of tbe No. 1 apples 
as sorted were just twice those of the No. 2, while the No. 3, or "cider'' 
apples were unsalable. 

In the case of tbe pears, the difference becomes even greater, since the 
first-class fruit from the sprayed trees was valued by one buyer as worth 
twice as much as that graded as first-class from the unsprayed tree. Another 
buyer valued it as worth one and one-half times as much. The seconds of 
the pears are again worth only one-half as much as tbe first-olass fruit. 
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MoreoTer, the fruit from the sprayed trees ftvem^d larger than that from 
tbe nnsprajed trees. 

Taking theae elements iDto conBideratioa and oalonlatisg the market values 
of tbe Bprajed (md uusprayed fruit, they become as follows : 
Flemtek Beauty Peart. 
Sprayed, 100. 



Not sprayed, 47. 


Sprayed, 100. 


Winter StraiBberrt/ Apples. 


Not Sprayed, 63. 


Sprayed, 100. 


Famewe Applet. 


Not sprayed, 58. 


Sprayed, 100. 


YeUow BeUJlower Applet. 



Not sprayed, 83. 



The fruit on the remaining trees was picked and sorted in the same way as 
soon as mature. The condition of the fruit on the entire pear trees showed 
even greater gains from the spraying than did the above samples taken from 
the loner branches. With tbe apples, however, owing to tbe dry weather, 
tbe fruit of the upper branches of even the unsprayed trees was exceptionally 
tsjr and tbe gain from spraying were therefore less marked. Tbe following 
are the results from the more important varieties; 





Relative Vai«et of 0^ Fruit. 


Gain/rom 
Spraying. 


Variety. 


Sprayed Tree. 


Unsprayed 




100 
100 

100 
100 


46 
79 
81 


117 per cent. 

27 " " 


Fameuse Apple 











Another decided benefit from tbe spraying which is not shown in the above 
estimate, was in the improved keeping quality of the sprayed fruit. Two 
barrels were filled with No. 1 Flemish Beauty pears, one with fruit from a 
sprayed tree, the other nith fruit from an unaprayed tree. These barrels 
were placed side by side in a cool cellar. The unsprayed fruit soon softened 
and began to decay, while tbe sprayed fruit kept well, until fully three weeks 
after the last of tbe unsprayed fruit had decayed. 

The amount of giun from spraying was of course wholly dependent on the 
amount of the disease present. Owing to the remarkably dry weather there 
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was, aa alresdj noted, leas scab tbau oauaJ upon aaj of the fcuit. The Bor- 
deaux mixture preaerred the apnyed fruit almost perfectlf free from scab. 
Id order to determioe the reaults b this regard more ezaotly, the entire crop 
of fruit from one apiayed and a oorrespondiug unaprajed tree of each variety 
■ was examined with the following leaults : 



TABLE aeowiNG EPFEcra of bobdeapi mi 

SPOTS ON THE n 


ITOB 


B IN PKEVENTING THE SCAB 




No. of 






! 


5 


Scabby. 


Smooth. 


Flemiah Beauty Pears not sprayed 

" sprayed,. .. 


643 
5 


560 


100 per cent. 


per cent. 

99 " ■' 




1722 


916 


66 per cent. 
10 " •' 


36 per cent. 








TeUow Bellflower Apples, not aprajed 
" " " sprayed 


559 
16 


248 
757 


69 per cent. 
2 " " 


31 per cent. 
98 " ■• 


" aprayed 


90 
1 


286 
470 


27 per cent, 
0.5 " '■ 


73 per cent. 
99.5 " " 


Winter Strawberry Apples not sprayed 
" sprayed .. 


14 


174 
1373 


80 per cent. 


20 per cent. 
99 " '■ 



The results from spraying this orchard may be briefly summarized as 
follows: 

Flemigh Beauty Pears: The amount of scabby fruit wax reduced from 100 per 
cent on the unsprayed trees to less than 1 pa- cent im the tprayed tree ; the amount 
of No. 1 fruit iea» increased from 55 p^ ixnt on the wtsprayed tree to 9Q per cent 
on the sprayed tree ; the market value of the crop was increased in the ratio of from 
46 to 100, or a gain of 117 per cent. 

Fameuae Applet : The amount of scabby fruit ica$ reduced from ^ per cad on 
the unsprayed tree lo 10 per cent on the sprayed tree; the amount of No. 1 fruit 
itpo* increased from 43 per cent on the unsprayed tree to 60 per cent on the sprayed 
tree; the value of the crop increased in the ratio of from 58 to 100 or 72 per cent 
on the lower limbs of the tree, and in the ratio of 79 to 100 or 21 per cent on the 

Other varieties subject to scab (Yellow Betlflower, R. I. Greening): The 
amount of scabby fruit ums reduced from an average of about 60 per cent on iheun- 
tprayed trees to about 4 per cent on the sprayed trees ; the amount of No. 1 fruit 
increased from about 55 per cent on the unsprayed trees toSOper cent on the spray- 
ed; and the value of the cn^ increased in the ratio of 81 to 100 or 23 per cent. 

Four applicatiims of the mixture gave as good results as sixoreven seven. 
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v.— OBSERVATIONS UPON THE OCCURRENCE OF OAT SMUT 
IN 18M. 



Extenaive examinations of oat fields in Tarious parts of the State weie made . 
in 1S92 and in 1893. The results as published iu the reports of those years 
Bhowed that there was a remarkably small per cent of oat Bmat in the State 
dnriDg this penod. There seemed no oocasioa for a coutinuation of the work 
on 80 large a scale in 1894, and accordingly only a small number of fields in 
the vicinity of Burlington were exanuned. The results of these examinations 
were as follows : 



Samples taken from 


Source of the Seed. 


Sound 
Heads. 


Smutty 
Heads. 


Per cent. 
of smut. 


Experiment Farm 

Eroeriment Farm 


Vermont 


293 
467 
384 
539 
799 
353 

aw 

303 
832 


11 
11 
3 
4 
40 
13 
3 

12 
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Average per cent of smut in the 9 fields 1.7. The average amount of 
smut found in 81 samples examined in 1892 was 1.6 pet cent. In the 97 
samples examined in 1693 an average of only .76 per cent of smut was found. 
The results obtained from the few samples examined in 1894 thus indicat« a 
slight increase in the amount of smut. 



VI.— OBSERVATIONS UPON GRASSES AND WEEDS. 

The completed work reported in the previous pages is eonflned to studies 
upon plant diseases. In addition, observations and some experiments were 
begun upon grasses and upon certain weed plants. The ginss experiments 
already begun have in view the selection of some grass or mixture of grasses 
for use upon overflowed river bottom lands. The ouly grasses purposely sown 
at present upon these lands by Vermont farmers are Timothy and Red Top, 
It seems possible, at least, that some of the native grasses of the State, whiok 
are already abundant in favorably situated meadows, may be proflttiblj intro- 
duced into more general use. Fowl meadow grass (Poa serofina) is the most 
promising of these, and experiments are under way to test the practicabilitj 
of its culture. 
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There are certaia weed plants in the State which ahould be broagM more 
prominentlj to the atteotion of the farmers. Among these, the Golden 
Hawkweed (Hieracivm aurtnliacum) ia the most threatening, and experi- 
ments testing methods of eradicating it have been begun. The appearance 
in onr State of the similar and closelj related Tellow Hnwkweed (Hieradum 
praaltum) may be expected soon as it has been found in northern New 
York. Another bad weed which is apparently on the increase is Goat's 
beard ( Tragopogon pralenga) a species of wild salsify, very similar in appear- 
ance to the common ■' vegetable oyster" of the garden. A still more threat- 
ening iovader, which is slowly making its way northward through the lower 
Champlain valley is the Viper's Bugloss or " Bine DevHa" (^Echium uidgare). 
Two weeds have been causing considerable alarm in the States of the Northern 
Mississippi valley whieh have been reported in only a few localities in onr State, 
lliese are the perennial Sow Thistle {SoruAta arvattU) and the Prickly 
Lettuce (Zjictuaa loariola). Hie famous Russian thistle i8al»ola kali tragta) 
has not yet reached our borders, bnt it is approaehing New England along 
the lines of the main railroads, both at the north through Canada and the 
south through New York State. 

Vermont baa already enough weed plants with which to contend, and any- 
. thing that can be done to head off these new invaders will be most profitable. 
Investigations as to their occurrence and means of eradication will therefore 
be continued, and in due time the results will be published. 

VII. SOME STUDIES UPON CARNATION RUST. 

Mr. William Stuart, a senior in the Agricultural Conrae of the University 
■elected the mst* of the carnation as the subject of bis graduation thews. 
His studies were carried along three lines (1) effect of various chemicahi 

■Uromjcei cuophyUiniu (Selmiili,) Bohroctsr. 
upon germination of the spores, (2) inoculation of healthy camatioo plants 
with the spores, (3) spraying experiments. The following is an abstract of 
the results as presented in his thesis, 

(a) Effiecisof various chemicals tipon Ihe germiTiation of Iheipores. These 
testa were made by depending a drop of the fun^cidal solution, in which tbe 
spores were mixed, from a cover glass which was cemented by vaseline over a 
moist (Van Tiegham) cell. Considerable variation was found in the genni- 
native power of tbe uredospores. Quicker and more vigorous germination 
was always obtained from spores taken from sori borne upon fresh green 
leaves, that is from leaves whose vitality had not been appreciably lessened 
by the fungus. In all cabes spores taken from sori borne upon the leaves of 
the plants gave better germination than did those borne upon the stems. 
The nredospores do not ret^n their vitality long after reaching maturity. 
Spores from leaves collected and dried three months before tested, uniformly 
refused to germinate. Some hopes were entertained that tbe teieutospores 
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from theae might gemiiQate, bnt they did ,DOt although specimens were kept 
tDounted over two weeks. Freeh Dredospores germiuRted freely in water, 
good germination being obtftiued in two or three hours. Considering this as 
the normal germination, a series of cultnreB were made in various chemical 
solutions, to determine if possible the relatiTe effects of these aolutioag in pre- 
venting Bpore germination, and hence their probable value for fungicidal 
purposes. About tw« hundred and fifty separate cultures were made, the bo- 
lutiooB nsed and results obtained being sQmmarized in the following tables : 
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(e) Tba one-half itrength used wu nude by adding 20 parte of water to one of the aDlution- 

(f) The one-third stronger solution wag made by dlluHoglhexatunited Bolutlon wlch nlua 
parte of water. The latter atrength »Biiied to be about the dividing Una between gerndnatlon and 

(p) Thlaeolutlon wa* hlghtr recommeDded Is (he JmeHCan I7i>ri(' ae a aure remodj' for rut. 
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(2) InoculatUmi of healthy carnation pUtnls itrith the spares .- A series of in- 
oculatioDS wece made under various oooditions. five weeks later microscopio 
examination of the tissues of the plants in the vicinitj of the inoculations de- 
tected the presence of the mjcelium in several cases. These were all cases ia 
which the epidermis of the plant had here broken by needle puncture. In no 
case where this was not done was the mveelium found. No soii were found, 
the time being too ahort. 
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(3) Spraying ExftrimaUs : In order to aacertsia whether the chemicals 
used in the germination tests coald be used without iujary to the plants two 
plants were sprayed Jane 12, with each of the following solutioDs. The 
strength of solution used in each case ia that whieh prevented spore germina- 
tion. The final eiaminations of the plants made Jol; 29, showed no percep- 
tible injury in any case : 



I. 




. II. 




). m. 




. IV. 





No. V. Copper Sulphate, 1-500. 

No. VI. Lead Acetate, 1-500. 

No. VII. Corrosive Sublimate, 1-600. 

No. Vm. CarboUc Acid, 1-100. 

Notice. The following, written as a footnote to report of the eipeiiments 
with Bordeaux mixture upon potatoes, was by mistake omitted from its proper 
place and is inserted here : 

The first obseivatioDE upon the value of Bordeaux mixture in cheduDg 
insect attacbs upon plants were made by Prof. H. Garman of the Kentucky 
Experiment Station in 1889, These observations are recorded in second 
Annual Report of the Kentucky Experiment Station, issued in 1892, and in 
Agricultural Science of March, 1892. These did not come under notice until 
after the publication of onr observations along similar lines made in 1893. 
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G. H. Pkrdmb. 

TenuoDt does not appear to be as liable to serieua inaect attacks bs are 
manj states. Probably this is due to the natural conditions of soil', vegeta- 
tion, and especially cliiaate, which exist ia this state, and much the same is 
tme all over New England. Nevertheless, the depredations of insects in 
Termont are by no means small, and the annual loss to every farmer, gard- 
ener and fmit-grower, if it could be accurately ascertained, would be surpris- 
ingly large. For the reason that we are not startled into actirity against our 
insect foes by some unusual or overwhelming devastation, we are in danger of 
surprise by a stealthy foe. The losses may be nowhere so great as to attract 
public! attention, but losses there are wherever anyone is trying to raise any 
crop, and in the aggregate the loss is great. Not only do the old and well 
known enemies continue their work of dentniction, but new species from time 
to time make their appearance, while an old and comparativety harmless spe- 
cies is at any time likely to come into prominence by its suddenly increased 
destructiveness and distribution. On this account, as prevention is always 
better than cure, it ia only the part of wisdom to exercise constant vigilance 
and to promptly check any depredation, even though it may appear to he. 
and really is, of very little importance. In this way, and ouly so, will it re- 
main true that extensive outbreaks bf iujurious insects may be prevented. 
If the outbreaks that are not extensive are persistently controlled, those 
which are alarming may not occur. As has been said before, if everyone in 
the state will do his part in waging war against such foes as may be at hand, 
they will in all probability he kept within reasonable limits. But it is al- 
ways to be remembered that a little carelessness here or there may easily 
undo the care and labor of many. Not only {promptness, but unanimity of 
action is essential to the best results, so that it is every man's interest not 
oidy to see that he does his own duty, but also to encourage his neighbor to do 
his. I think the outlook was never more encouri^ng than at present, so far 
as the warfare against insects is concerned, for there has never been so much 
interest in the subject of injurious insects manifested as now. Just ao far as 
people realize the importance of attending to such insects as are ravaging 
their crops, and jnst so far as they are willing to use care, time and money in 
exterminating them, just so far will they succeed in preventing the inevitable 
losses which result from carelessness or indiffeience. 

Utat greater attention than heretofore is being paid by the people of the 
state to this subject is indicated by the increasing number of inquiries and of 
specimens which come to the Station. It is of the greatest importance that, 
vhenever possible, the insects concerning which information is desired, be 
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MDt wiOi the inquiries. A good way in which to send small insects bv mail 
is to bore a hole two or three inches deep in a small block of wood, one just 
enough larger than the hole to furnish strong sides, and close it with a 
cork. Many insects are sent in pasteboard boxes and ate generally crushed 
before they reach their destiaatioii. Wooden or tin boxes should alw.i7S be 
used and the food plant be enclosed with the insect. It is not uncommon to 
And in iuBects of verj similar appearance, very dissimilar habits, and it is 
easily understood that descriptions alone, especially if written by one unused 
to such deacription, of closely allied species, or such as closely resemble each 
other, would not be sufficient to enable an entomologist to gire intelligent 
reply to inquiries concerning the species, but if be can have the insect itself 
at hand for examination, doubt becomes eertaioty and much time and trouble 
will he saved. 

The San Jose scale has attracted much attention among fruit growers and, 
although so far aa I am aware, it has not appeared in this state, it is evident 
from inquiries that have come in that some of our fruit raisers are anxious 
lest it appear and prove as destructive here as it bas elsewhere. As there 
seems to he a desire to recognize this insect should it appear, it may be well 
to give a brief description at this time, to be followed, should it make it« ap- 
pearance within our limits, by fuller account and ample illustration. Several 
specimens of the common oyster-ehell bark louse have been sent to the Sta- 
. tion by those supposing, or at least fearing, that this insect was the San Jose 
' scale from which it is very easily distinguished, although it is allied to it. 
In the first place the San Jose scale is very little elongated and usually is 
perfectly circular and by this character alone it may he recognized from any 
of our common scales, which are all long aud narrow, or at least long oval. 
The San Jose scale is also smaller than others, being usually not over one- 
sixteenth of an inch in diameter, though if not very numerous or crowded 
they may reach twice this size. The scales are quite flat except at the center 
where each is raised into a little papilla, which maybe yellow, but is usually 
black. The scales are so small that when crowded on a branch or twig they 
are not readily seen without a magnifying glass. In such cases they appear 
to the unaided eye like a gray powder or scurf, until the surface is rubbed 
'wbeu the crushed insects produce a yellow, oily fluid. Urdiuarllj the bark 
under them is darker than the scales, as may be seen when they are scraped 
Dtf. The scales grow lighter in color as they are older. Not only the smaller 
limbs may be infested, but the who'e trunk and also the fruit and leaves. It 
is not my design to give here an account of the life history of this insect in 
its varied and interesting transformations, bnt a few words as to its manner 
of spreading may not be useless. Most of tbe facts given are taken from 
Insect Life, Vol. YI., p. 367. An article may also be fouod in the Report of 
the Department of Agriculture for 1893, with a plate of tbe insect, to wtiich 
those interested are referred. 

It has been found that the minute scale larvie are carried by more ac- 
tive insects, AS lady birds, ants and others. The little larve get on the backs 



..oogic 



Report or the Emtoholoqiht. 121 

of such insects aa ma; be crawling abont tbe trees oo which the; are hatched 
and thus secure free traoBportation to other tcees. It is to be DOtioed that 
the scale is active only for a few days and that when the female is fairly 
grown and the scale formed over her she h Dot able to move about. Hance 
the migration and spread of the insect must take place during the few days 
of larval activity. When trees are ao near that their branches are in con- 
tact at an; time, of oourae tbe larvtt could creep from tree to tree, but the 
principal method by which the scale spreads from tree to tree ia by riding on 
larger and more active insects. That this insect will be found in Vermont is 
Tecy probable, for it may easily be brought on nurser; stock, but is m; belief 
and hope that it will not be a serious pest for the reason that it is a southern 
insect, havii]g first appeared in California and was for a long time confined to 
that immediate region. Recently it has been foond in Virginia, about Wash- 
ington, Delaware, New Jersey, and even New York, but.wliiie it may very 
proWbly appear in New England, I hope that it may not be very injurious 
but find our climate too severe and changeable for its welfare. Neverthe- 
less, it will be very wise for everyone who imports and sets out trees to care- 
fully examine them, and it is also well to examine trees which have been set 
out within the last few years, especially if they have come from localities 
south of this state. Should trees be found infested they had better be burned, 
if they are badly attacked, if not the scales can be brushed with a kerosene 
emulsion used pretty strong, or very strong soap suds or lye water. There 
is no harm and possibly benefit in washing all new trees with one of these be- 
fore setting, especially if there is any reason to suspect tbe presence of this 
or other species of scale. It has been thought best to say as much as this 
concerning an insect which is likely to be found at any time in our state, in 
small numbers we may hope, but which in any number is a most undesirable 
and vicious intruder. Specimens suspected of being tbe San Jose scale may 
be sent to the Station very conveniently and will receive prompt attention. 

Without desiring to repeat what was said last year concerning the advan- 
tages of observation of insects, both to the observer and to l^ricultnre in gen- 
eral, I do wish to add so much of emphasis as I may to what was written in 
last year's Report, by again calling attention to this subject. If we can only 
have as many students of entomology in Vermont as there are farmers, in- 
cluding tbeir families, we shall soon know more of the habits of insects, and 
for this reason be able to contend with them far more successfully than now. 
By student of entomology I do not mean one who gives his chief attention nor 
the greater part of bis time to the subject, but anyone who can and will no- 
tice the doings of such insects as he may see, as he cares for his crops or 
fruit trees. I do mean those who desire to know all they can and are willing 
of mind and open of heart with respect to a knowledge of such creatures as 
come injtheir way. Every branch of science baa been greatly advanced by 
unscientific, but eager and industrious workers, and snob help is of especial 
value to entomology. So dependent ia economic entomology upon the co-op- 
eration of agriculturists and so important do I consider such co-operation, 
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that I give the fanners fair notiee tliat, in one form or another, I shall re- ' 
iterate my entreaties until the object For which I make them is in soma 
meaanre, at least, attained. I am quite sure that, aside From all pleasure 
which comes inevitably from the study of any natural ohjecta, insecta as well 
aa others, not a little financial benefit will accrue becanse of the increased at- 
tention given to insects and therefore more diligent use of remedies, and also 
because of the greater koowledge of their habits and therefore more certain 
methods of destroying them. But observation and study, valuable as these 
are, do not fill full the measure of the farmer's duty. In order that the ob- 
servations may be of full value they must be made known so that others ma; 
have the benefit of them, and that the work of all may be the property of 
each worker. How much observation there has been the past year I do not 
know, but if we are to judge by the reports of such work which have come to 
the Station, very little. I presume, however, that this is not a Fair test 
and that there have been many more observations than reports. Now every ^ 
fact, however trifling it may appear, in the liFe history of an injurious or 
beneficial insect is of value to those who are especially studying them, and it 
ma; be just the little portion that has long been lacking to make the history 
complete. It is very commonly true that the life history of an insect can be 
written through all its stages, except one or two, and these are needed in de- 
vising remedies. For example, almost the entire life history of the June bug 
is known except where and how it lays its eggs. Concerning this authorities 
differ so widely that it is evident that we do not know. Therefore, let no one 
hesitate to report to those who can make use of fa«ts, all that have come 
under his notice. Of course many, probably most of them, will not be new, 
but at any time the new and much desired fact may came. It may seem to 
some that the study o£ economic entomology is not worthy the attention 
of grown men and women. Some of the hugs studied are small, very 
small, but their structure is in its way as complex and wonderful as that 
of an elephant and quite as worthy of study. Anyone who undertakes to 
follow in ail its devious and strange transformations the life of even a very 
small insect, will discover that his task is by no means a small one. No 
one considers it too insignificant business to apply to injurious insects such 
remedies as ma; be thought efScient, but a necessary preliminary to such 
remedies is a knowledge of the life habits and struotnre of the insect com- 
mitting depredations, and if the remedy is important, so is the life history, 
without which remedies are used very inefficiently and only by guess. The 
only method of becoming realty acquainted with insects is to study the living 
forms as the; carr; on their daily life, and yet books may help in this. Some 
years ago I mentioned a few of the best works such as Harris' haects Inja- 
rUnu to Vegetation, a classical work in entomology and one that can never be 
superseded. Then, most eioellent and helpful are Packard's Guide to the 
Study of Insects, Saunders' Insects Injurious to Fruit, and several more. A 
work very recently published, which 1 think meets the need of the farmer 
and fruit grower more completely than any other is Comstock's Manual for 
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&e Study oflmecU. It is eapeoUU)' valuable in thiit it not odIj deacribea the 
Tarious insects most likely to be found, bat whenever possible the remedicH 
are stated. The work is large, fullj and well illustrated and costs at retail 
e3.76. 

Insecticides. — A few new insecticides have been introduced during the 
jear, but none of any enpecUl value so far as I can judge, while some form- 
erly much advertised have passed into deserved ublivioD. The arsenites, es* 
pecially the well tried Paris green, still hold the first place as remedies for 
many species of insects, as does kerosene emulsion, formulaa tor preparing 
which may be foimd in the Fifth Report of thb Station. An enumeration of 
the more common, most easily attained and most efficient iusecticides will 
answer man; inquiries and I hope prove convenient and naefnl. 

All or nearly all leaf-eating insects can be kept in check by using Paris 
Gretn one pound to 160 gallons of water. This will kill most insects and not 
generally injure the foliage. Soft bodied insects, such as plant lice, scale, 
and the larve of many species may be destroyed by Kerosene emultion. A 
very conveniently prepared emulsion, where milk is abundant, may be made 
by mixing two parts of kerosene with one part of milk, preferably sour, and 
churning the mixture thoroughly ontil a sort of butter is formed. No heat 
is needed, but this emulsion does not keep long unless in closed jura. When 
used it is to be diluted with about twelve parts of water. Other emulsions 
may be made by the formulas referred to above. 

Wherever practicable hand picking is always effective. This sometimes 
seems to involve great expenditure of time and labor, but it is usually found 
to be less tedious than was anticipated. Kerosene is very efficient when it can 
be used. Baulphule of Carbon, Benzine, Naptha, etc., are all excellent when 
they can be poured upon insects or their eggs, and especially are these sub- 
stances of value when infested articles can be shut up in a tight boi and then 
one of the above fluids poured over it and the box shut tightly for a short 
time. These are all very inflammable and many persona are afraid to use 
them on account of the danger of fire, but they are so volatile that a few 
minutes airing suffices for the escape of the vapor so that danger of a confla- 
gration or eiplosiou is soon passed should a light or flame be brought in con- 
tact with the air of oluset or box. Of course it will be understood that there 
is no danger at any time if fire is not present. 

Corrosive S^Aliinate. — A very convenient method of protecting carpets, or 
other articles in danger of being eaten, especially if they must be left nn- 
watched for a time, is to wash over the edges, or, if the article is small, to 
dip it in, or thoroughly moisten it with, a solution of corrosive sublimate in 
water. Water is not a very good solvent for this material, but it answers 
excellently for the purpose named, since the solution is strong enough to de- 
stroy iuaeots, but not so strong that it leaves a white coating after drying as 
does a stronger alcoholic solution. In the case of carpets it is perhaps the 
most convenient method of applying this substance to use a paint brush and 
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simply paiitt the edges of the carpet on upper and under side for three or 
four inches, and also the floor or lining immediAtel]' beneath the carpets, that 
is about the base boards. The only objection to the use of corrosive subli- 
mate is its extremely poisonous character, bnt only when taken into the 
stomaeh. It is not harmful to the skin, in fact it is much used in surgery for 
BOces, etc., and is a good autisei^tic. A very weak mixture of Sulphuric acid 
and water, ooe part to fifty, is said to be a good remedy for some insects. 

Sulphate of Copper or Blue Vitriol, one ounce dissolved in two or three 
gallons of water, is very useful as a remedy against soft-bodied insects, es- 
pecially larvfe. 

As indicated in the last Report by Professor Jones, the Bordeaux murfure 
seems to be quite efficacious in case of flea-beetles. 

Qwwsia.-^This is used by English gardeners and to some extent in this 
country, for insects infesting roses and other shrubs and plants, One pound 
of quassia chips is soaked in water making an infusion, water being added to 
the whole to make, when used, eighty gallons. A less quantity may be 
made, but in similar proportioD should be used. 

Strong Soap SoltUion is often the most convenient remedy for scales, mealy 
bugs, plant lice, etc.. though in most cases I think it is inferior to kerosene 
eniulsiou. 

Insects, such as climbing cut worms, codlin moth, or any other species 
which either feed at night and hide from daylight or which seek concealment 
when about to pupate, may often be entrapped by placing bands about the 
trees which are infested, or chips, bits of board and Che like on the ground 
under wbieh these insects will creep, and where being found they can be de- 
stroyed. 

Cut worms may be destroyed by placing poisoned bunches of clover, grass, 
lettuce, etc., about their haunts. 

Tansy tea. when strong, is reported to be efBcient in destroying or repell- 
ing many insects. 

Hellebore npplied dry, or better mixed witb water in the proportion of one- 
half ounce to a gallon, is sprayed or sprinkled over infested plants, is good 
against many species. It is less certain than Paris green, but is less danger- 
ous as a poison ajid more agreeable to handle. 

Pyrethrum, Bubach, or Imect Powder, is not poisonous, bnt is effective 
against many insects. It is important that it be fresh, as it speedily loses its 
strength if old. It can be used dry, but better sprayed or sprinkled over 
plants in the proportion of one ounce in two gallons of wat«r. 

A new insecticide, new to ua in this region, is Ermitchs' Insect Lime, a Ger- 
man preparation, which is suFBciently well recommended to entitle it to a 
trial. It is a sticky paste to be spread upon bands which are placed about 
trees to protect them ag^nst climbing insects, such as canker worms, climb- 
ing cut worms and the like. I cannot speak of this according to knowledge, 
forjl bave not been able to give it a fair trial, but I think it likely that it 
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will prove verj useful as it appeara to have done iu Enmpe for the protection 
of trees as indicated. I doubt verj much, however, whether it can be of 
much value aguast such iuBscts aajsodliii moth, eto., which fly to the branches 
or blossoms to htf their eggs. 

Iu the cboiee of that which follows I am guided, as in previous Reports, 
more by the inquiries which have eome to me than by my own iuclinatious. 
£very workiug cDtomologist finds original investigation very attractive, much 
more so than the reiteratioa of admonitions or warnings or the consideration 
of old and well known species, but, so long as be flndsa demand among those 
for whom his Reports are especially designed for more information conoern- 
ing speoies which are more or less familiar to special students of inject life, 
he must devote himself to these and oonflne his investigations to these if he 
eon do no more. 

HOneRROLI) PE8TB. 

In a recent Bulletin of this Station, (No. 43), the writer attempted an account 
of some of the more common insects which infest our households. The apace 
then available did not admit of a consideration of alt the insects concerning 
which information has been desired and advantage is taken of the present op- 
portunity to complete that account. 

Less commonly seen in our houses than the clothes and carpet moths, 
considered in the above mentioned Bulletin, is a small, dingy beetle known 
to entomologists as Derme»te» lardanua. L. It is not usually injurious to 
any noticeable eitent in our homes, but iu storehouses, museums and 
similar places, it sometimes makes itself very unpleasantly conspicuous- 
It does not attack clothing, but any dead animal matter is quite iu its 
line. I have had more trouble in our college 
museum from this insect than from moths, i 
storehouses containiug hams or dried beef it may do- 
much mischief. The adult insect is of the form 
shuwn in Figure 1. It is an active beetle about a 
third of on inch long, in color a dingy black, except 
on the upper ends of the wing covers wl 
crossed by a broad band of dusky yellow. 
figure shows. This band is quite indistinct i 
■peeimeus nut ess closely examined, but usually 
may be seen clearly. The larva, Figure 1, . 
chestnut brown, worm-like insect, covered sparsely 
with long hairs, which, when sufficieiitlv magniSed, 

are seen to be barbed as shown in ligure 1, b. n. urm. 6, hulrollarv*. 
When grown the larva is about half au iiicfa long. "■ titles"'"**'. 

These larvte are very persistent iu their efforts to grt at dry auimal 
matter and will often bore through coverings which enclose that upon 
' which they feed. I once found a large number oF vials, cunttuiiing shells 
which bad rejeived the attention of Dermestes. The shells hod been 
collected alive, dried, and ouaccountof their smalt size been placed in the vials. 
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The cork of ever; vial was rer; neatl; bored and tbns the larva reached tha 
very icy remains of the animals in the shelb. In this case the deptedatioaa 
of the beetle were no injorj, but often they devour abins, liganienta, etc., to 
their great damage. The insect has been called the ham beetle because of its 
injuries to hams hanging in the storeroom. Dried beef, honey comb and 
oheese all sofCer from its depredations. It increases rapidi; and, if un- 
checked, may do great mischief. On the other hand they are easily seen and 
caught and perhaps this is the best method of dealing with them, though where 
they are very numerous, cheese ground np and mixed with Paris green or ar- 
senic may be placed where they will get it, or if possible, the skins or other 
articles J ikely to be eaten, may be poisoned with nisenic or corrosive subli- 
mate. Bits of old cheese placed here and tiiere in the hannts of Dermestes 
will Httmct them and make it easier to find and destroy them. A similar 
species Dermeula tmlpiniu, attacks skins and leather sometimes very destruct- 
ively. There is another ham beetle which has sometimes done much damage. 
This is the Bed-legged Ham- 
■ beetle, Corynetes ru/ipea, Fabr., 
shown in Figure 2, with larva, 
pupa, cocoon and mouth parts of 
larva. This beetle is not at all 
like the preceding in appear- 

ance. Its color is steel blue 

i. pnix. with, as the name indicates, red 
. g. lune'Jm. h, larrsB UbluiD. legs. When the surface of the 

i. Ur™ *ataDD>. wings and body is magnified it 

is seen t« be covered with fine baira. The eggs ace laid upon the ham 
wherever the covering is in anyway broken. They hatch in a short time 
into white worms with brown beads. As the iarva matures it becomes 
dingy or grayish white. This insect is sometimes known among dealers as 
the paper worm, because the larva when abont to pupate makes a cocoon, 
Figure 2. e, of a paper-tike aiibatance. According to Dr. Riley, the beetles 
appear about the middle of May when the eggs are laid. As the larvn do 
not seem to be able to eat through any covering, hams that are thoroughly 
encased are not exposed to injury from this insect. And it may be said that 
the injury which both this and the Dermestes inflicts is rather in appearance 
than in reality. The substance of (he meat is not in any way affected, only 
those portions where the larvs have actually fed are to be discarded, and 
these may be easily removed. 

Among household pests may be reckoned ArUa. There are two sorts which 
most commonly invade the house, the little red ant and the larger black ant 
and of each of these there may be several species. When Ihese are trouble- 
some various remedies may be adopted. The common little red ant, Moao- 
morium pharaonis, can be attracted in large numbers to a sponge saturated 
with sweetened water, and when this is well filled it can be dropped into 
scalding water and a few repetitions of this will remove the pest; or, these 
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aa well as blnck ants, maj be destroyed by poisoned molasses or other 
sweets. It is asserted tbat certain aromatic oders are verj' disagreeable 
to them and will repel tbem. Pennyroyal, sassafras, etc., are of this 
sort. Not infrequentlj owners of lawns are disturbed by the large and 
increasing piles of sand which are made by tlie black ants, usually, Campo- 
nctus penmylvanicui. These may b« destroyed best by using bisulphide of 
carbon. With a sharpened stick make a hole down into the nest several 
inches deep and an inch or an inch and a half in diameler. Then, having se- 
cured a lump of clay and a few tablespoon fu Is of the bisulphide, pour the. 
liquid into the hole and quickly close it at the top with the clay and, if the 
soil is sandy or porous, throw a wet blanket or something of the sort over the 
whol^ nest. This will usually effect the destruction of the occupants of the 
nest, since the vapor of the bisulphide penetrates every part of the galleries, 
etc., made by tbe ants. It is said, however, that the best results are obtained 
by removing tbe covering after ten or fifteen minutes and igniting the vapor. 
A second application of the treatment may be necessuy if the nest is targe. 
Kerosene or kerosene emulsion may be poured into a nest instead of bisul- 
phide and may answer the purpose very well, but usually these will not be 
found to be as efFeotive as the bisulphide. Mr. M. C. Read writes (Insect 
life. Vol. 2, p. 262) that he has succeeded in getting rid of ants on bis lawn 
by first breaking up the nest and then turning a large flower pot over it. 
"The ants immediately appropriate tbe jar, remove their larvae to it and fill 
it with pellets of earth. 1 then drench this with kerosene emulsion reduced 
to a strength of two or three p«r cent, which will kill every ant thoroughly 
drenched with it. It is more destructive than pure kerosene, which does not 
adbere to tbem." Insect powder is also destructive to ants and if used 
freely, especially if the place where they enter the house can be discovered 
and tbe powder scattered about there in abundance it may put an end to the 
trouble. As an instance of how easily a pest whicb has become serious may 
be removed, I may quote the following from an article by Dr. Riley in Insect 
Life . " A case was brought to my notice two years ago in Washington, 
where a fine old homestead was on the point of being sold on account of the 
annoyance caused by these ants (the large black one>. An investigation 
showed an enormous nest several feet in diameter in the back yard, and sev- 
eral colonies here and there in other parts of tbe premises. The lai^e colony 
was completely destroyed by the use of bisulphide of carbon. A teospoouful 
was poured down each of a number of openings, and a damp blanket was 
thrown over tbem for a few minutes. Then, the blanket being removed, the 
bisulphide was exploded by means of a light at the end of a pole. Tbe slight 
explosions drove the poisonous fumes down through the underground tunnels, 
killing off the ants in enormous numbers. The main sonrce of trouble being 
thus destroyed, the nuisance was greatly lessened, and all talk of selling tbe 
old place has ceased." Of coarse it is understood that ants do not usually do 
damage to anything, that is, sach ants as those mentioned, but are simply a 
e because of their presence where it is quite undesirable. 
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In oar usually well kept New England bomes there ia little need to pay 
much attention to certain pests which invade less thriftit; kept dwellings, 
and yet, in spite of every precaution, unwelcome visitors wilt sometimes dis- 
gust the housekeeper. Uue of these is an insect almost or quite unknown in 
some parte of the coantrj, but quite common in other parts, and which niiij 
at times intrude into even well regulated familiea. This is the Bed-bug, 
Acanthza lectularia. L. No descriptiun of this insect is necessary I think, 
though doubtless there are those in Vermont wlio, having never traveled, 
.have never seen one. When once introduced, the pest may become very 
troublesome, as it is able to live for months without food, and it is also capa- 
ble of great increase. The most efhcient destroyer of the insect is benzine or 
bisulphide of carbon, thrown with an atomizer into the cracks in which it 
bides. An old remedy is painting those parts of a bedstead likely to harbor 
the bugs with a strong solution of corrosive sublimate, but I doubt if this ia 
as efficacious as benzine. The bugs do not eat the bedstead and I can see 
little use in poisoning it, but if the insects can be reached by benzine or bi- 
sulphide ol carbon they will be finally destroyed. So, too, if the bugs are 
powdered with insect powder it will destroy them. 

Under the same category with the insect just named comes the Flea. 
This pest may be treated to a dose of insect powder, if it remains long enough 
in one locality, or kerosene emulsion. A domestic animal infested may be 
dusted with the insect powder or washed with diluted kerosene emulsion. 
As the eggs are deposited about the kennels ot other haunts of the animals, 
these must be kept clean and washed, or at least sprinkled with emulsion. 

Less disgusting, but far more commonly troublesome pests are the bouse 
fly and the mosquito. These pests do their chief injury to man by dami^^ing 
his good nature and checking his onward movement towards saintliness. It 
is a question worthy of some consideration how many of us have fallen short 
of that excellence of disposition and attractiveness of character to which 
we might have attuned had it not been for the baneful influence of house 
flies and mosquitoes. Unless it be true, as some assert, that these and soma 
other insects are carriers of disease germs, thei' do not commit any positive 
injury, they are not depredators, but rather loruientors. Although so over 
common aa it is. the life history of the house fly is very little known, and a 
few facts respecting this will not be uninteresliug. To Dr. Packard more 
than to any other American entomologist we owe the working out of the de- 
velopment of the house fly and many of the following facts are obtuiued from 
bis account. Dr. Packard thinks that the common house fly of Europe ia 
identical with that of this country, and it is not impossible that the same 
species is found all over the world. It is a very ancient pest as it is men- 
tioned in old Sanskrit writings as in very ancient days the same annoying in- 
sect that it is now. August seems to be the time of its especial abundance, 
and probably it is then more prolific than at any other time. The eggs are 
not deposited in or about the houses which the flies frequent, but on fresh 
manure, especially about stables. These eggs, of which a fly may deposit 
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manj, Dt. Packard baring observed that one confined in a bottle laid a hun- 
dred and twenty between six in the afternoon and eight the next morning, 
hatch in about twenty-four hours into white, cylindrical maggots tapering 
from the posterior to the anterior end. It lives buried in the moist manure, 
changing its akin twice and in rather less than a week enters the chrysaliB, or 
pupa state in which it remains about as much longer and then cornea out as a 
perfect (ly. During the winter a few of the many that have hatched live in a 
Bemi-dormant statit, to become in the spring as lively as ever, but most die in 
the fall nhen frosts oome, after a, life of six weeks or ao. It is comforting 
to those who are tormented by flies to know that in tarn flies are turmented 
by mites which are parasitic upon them, and also in tbe fall a fungus disease 
destroys many. It does not appear quite certain that the house fly never 
lays its e^a upon other substances than horse manure, indeed, it would ap- 
pear certain that they do, for an English naturalist has studied the develop- 
ment of what he asserts to be the house fly, from eggs laid on fresh liver. 
Popular Science Monthly, Vol. XV. p. ei8. 

At to remedies I have nothing better to suggest than the use of insect 
powder, which is familiar to all housekeepers, as are numerous other more or 
less effective methods of repelling or deatroying these insects. The species 
mentioned in the foregoing pages, together with the carpet beetle and clothes 
moths, figured and described in Bulletin No. 43 of this Station, completes the 
list of the common pests of the home. 



The Pea Weevil, Bnichua pisi, L, is an old and troublesome enemy in some 
parts of Vermont, especially the northern, where peas are raised for winter 
nse in considerable quantities. Although familiar to most, it may not be oat 
of place to give an illustration showiug the larva and perfect insect consider- 
ably enlarged, as thus characters not readily seen with the uniuded eye will 
be made plain. Gardeners and farmers often are puzzled to know how tbe 
weevil makes its way into 
the pea, enclosed as it is in 
the pod, without leaving 
some sign of its entrance. 
The egg, which is very n 
ute, is laid on the little pods 
just after they are formed 
in the fiower, and these soon 
batch and the little g^ubs at 
once bore into the pod and 
locate in the forming peas, 

one in each, where they live j, beatia enUrged mid m 
and thrive on the substance """>•'»■ ''■ l"l»- 
of the pea. often leaving the germ untouched so that infested peas will often 
grow and for a time do well, but they are most likely to be found wanting when 
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the faarvegt is gathered, aa they do not prodnoe well at all. Ilie beetle ia a 
■mall black and white insect of the form, well known to manj, shown ia 
Figure 3, b, as is the larva at o. 

Closely reeembling and allied to BrxuAut piH ia BrtuAw obteetta. Saf , the 
Bean Weevil. This insect baa not been reported aa troublesome in Yermout 
until the present year, tbongb it b bj no means a new insect. The bean 
weevil differa from tbe pea weevil in its mnch smaller size, the adult beetla 
being only abont a tenth of an inch long, in ita greater sharpness anteriorly, 
its more ovate outline, ita lighter color due to a greater proportion of white 
blotchea and spots. In the pea weevil the projection of the abdomen bejond 
the wing covera ia very marked, while in the bean weevil the wing covers are 
nearly as long as the abdomen. The bean weevil lays ita eggs not on tbe 
pod, but inside, the female being able to eut or gnaw a slit into wHiob the 
eggs are thruat. When abundant the bean weevil is more destructive than 
tbe allied species, often destroying the crop completely or, if not, greatly 
damaging it. All varieties of beans are liable to attack and the insect is 
very prolific and often occurs iu great abundance. Dr. Lintner gives an in- 
stance of this as follows: "From two quarts of beans, which had been kept 
for aeed, over a teacupful of beetles were taken." 

Fortunately it ia not very difficult to check oi even prevent this pest from 
doing harm, and the same methods avail equally aa well in caae of tbe pea 
weevil. Obviously the first thing to attend to is the destruction of infested 
aeed or at any rate not planting it. It may do for food for stock but it ia 
very unprofitable to use it for seed, aiuce although both peas and beans which 
ha^ been occupied by weevils may grow well for a time, they are almoat 
aure to give poor returns for the time and labor expended upon them. The 
pea weevil does not continue to breed and live in stored peas, but the bean 
weevil does. If infested peas aud beans are to be fed to stock rather than 
burned, they ^ould be shut up in a can or bin that is tight and treated with 
bisulphide of carbon. Saturating the peas or beans with kerosene kills the 
weevils, but, white it does not destroy the germinating power of the seed, it 
it must render it distasteful to stock, which the bisulphide does not, and aa has 
already been shown, it is not good policy to use infested peas or beans for seed. 
CURRANT WORMS. 

Without attempting a complete list of the insects which attack currant 
bushes in this state, I will give figures and brief accounts of some of the more 
common and injurious. These are all familiar to many who wilt read these 
pages, but there are many others who are seeking information concerning 
them. Tbe three most common aud moat destructive species which we have 
are tbe eurraut borer, Sesia iipvlifornds, aud the two currant worms, NenuUitt 
ventriconu, and 2>iiu(ic(im ribtaria, the first the larva of a saw fly, the last a 
measuring worm, the larva of a moth. 

The currant borer b also the larva of a moth, though a moth of such un- 
nsnal appearance that few recognise it aa of that group. It ia more likely to 
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4. Sella UpulViinnil.L, 



femaile, and varies much n 

I have taken here in Burlington i 



be taken for a fly or Bome Bort of a wasp. Its general form is ahtmn in 
Fignie 4, but its beauty and graceful movementB cannot be shomi in tuiy 
fignre. The wings are for the most part transpareDt, are elegantly &nd most 
delicately fringed with dusky hairs. The general color of the body and wings 
is an elegant dark blue and the whole 
surface is like satin . Across the abdo- 
men are bauds of yellow. It is about 
three-fourths of an inch across the 
spread win^. The beauty of the insect 
appears more clearly when it is seen 
through a moderate magnifying glass. 
The moths appear about the middle of 
June, varying with the earliness or 
lateness of the season, from Jiue 1st to 
Jane 22d in Burlington. Tbe male is 
usually considerably smaller than the 
ze in different individuals. Those which 
ire of all sizes from .67 inch across the 
expanded wings to .74 inch, while the females do not vary greatly from .76 
inch. The yellow bands i^ich cross the abdomen also differ somewhat in 
the males and females ,^being in the latter broader and of deeper color and 
therefore more distinct, and the tuft of silky hairs at the end of the abdomen 
is generally thicker than in the male. In the females there are rarely more 
than three abdominal bands, while in some males there are four and even 
five, though three is the usual number in all. 

The eggs are laid dnring June on the twigs into which the larvn bore until 
Utey reach the pith in which they live. The general appearance of the larva 
is well shown in Figure 4, middle figure. It is a white grub with a brown 
bead and feet and a dark line across the back. It lives in the pith of the 
stem in which it is located through the summer, fall and winter, changing to 
a chrysalis from which it emerges as indicated above in June. Before the 
larva changes to a pupa it gnaws a hole outward from its barrow nearly 
through, leaving only a very thin skin of bark, otherwise the moth when it 
eme^es from tbe pupa would be securely imprisoned in the wood and perish, 
for it would be wholly unable to make its way out. If by some means the 
larT» could be made to forget to prepare the way for the escape of the moth 
as stated, this would be the best remedy conceivable, but it does not forget 
and our currant bushes suffer greatly in consequence. For reasons which I 
cannot discover the insect is, at least in this region, quite peculiar in its dis- 
tribution. In some gardens and in some portions of the town it is so abun- 
dant as to almost prevent the growth of currants, while other gardens and 
parts of town, for no apparent reason, are nearly free from the pest and have 
been so for years. The most obvious remedial measure is to cut off and 
bum all infested branches, and if this is done during the fall or winter much 
good may be acoomplisbed. Choice bushes may be ptunted over, and it must 
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e thoroughly, with etrong keiose 



mlaion during the la 



It of May in 
order to prevent the insectg from laying the eggs. I have seen the small, 
downy woodpecker at work on currant bushes and I have no doubt it was 
after this boier. The moths are very active during the wanner parts of the 
day, but in the cool njoroing air they are sluggish aod may be quite easily 
oaptnred, and in infested localities it would be quite worth while to watch 
the bushes every morning from the first to the middle of June, and with 
some sort of small hand net capture the moths as they appear. 

More easily noticed and dealt with is the common currant worm, one of 
the span or measuring worms, Diatticttu ribearia. Pack, shown in Figure S. 
This is sometimes our commonest pest and completely defoliates the bushes. 
The worm. Figure 5, is in general of a yellowish color with about nine black 
dots on each segment. The 



head is yellowish with black 
spots, while the jaws and feet 
are black. On the sides ace 
white lines. There are sixteen 
legs and four posterior legs. 
It grows to about one inch in 
length. In early seasons it 
appears about the first of 
May, but usuntlv not until 
the last of that month. Tlie 
moth into which this larva 
develops is of a yellowish 
color about an inch and a 
quarter across the wings. 
Upon the light yellow ground 
of the wings there are two 
more or less irregular and 
broken dusky bands crossing 
the first pair, one of which 
also extends across the hind 
wings, and rarely both bauds 
are found on both wings. 
These bands vary a good deal 
flying 
where they 
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and distiaetness. The moths are found 

early in July and lay the eggs on the twigs of currant bushes, 

until the following spring before they hatch. The larvie 



may be removed from the bushes by hand, or if they are uearly mature and 
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the bnehes are shaken the; will let themselves drop b; a thread of silk, and 
if a smail branch is moved about under the bush the; ma,j he drawn to 
one part of the ground and 
omshed. Hellebore will destroy 
some, but it is not so efficient 
in case of this larva as it is 
I against the saw fl; larva, b 
stronger poison being needed. 
' Tlie other coramon currant 
worm is the saw fly larva, Nan- 
atui eentricosiu, Klug, Figure 6. 
This is a bristly worm, when 
first hatched of a light color, but 
when mature it becomes green- 
ish, with a dark head and the 
surface of the body is spotted 
with black as seen in Figore 6, b. 
When full grown the worm 
FidBBie. A. a. htirx at Kemaiui vmtricoiut. makes oocooufl of a brownish 

i. portionof the^,ur[»c»m^>Ufl»d. ^[^^ j^^ ^^j^j, j|,gfligg ^^^^ 

in June or early July. The adultn. Figure T, are waap-like, or bee-like saw flies. 
The female, as the figure showii, is much larger than the male aud much lighter 
color which is chiefly yellow, while the 
males are mostly black with yellow 
spots above aud yellow beneath. Soon 
after leaving the pupa, the females lay 
their eggs tor a second brood which 
reach their pupa stage during the I — 
season and from thase pup», which last -■ — 

all winter, the spring brood of flies 
conies. There is a native species which 
is found on wild currants and goose- ' 
berries that figured above being a 
£uroi>ean insect. The native species, 
Pristiphora ffmsiultariae, Walsh, feeds 
on the wild cnrrant and gooseberry as 
well as on garden varieties. In some 
places it is a serious pest. As its habits 

are similar to those of the imported pmdm T JVamofuj nmJrigaiu 

species the same remedies are to be Uppw flcon, Hula ; lowar flgun, Fsmale. 

used in both oases. ^"^ '"""P^ ••™" t*"™ "™* 

Hellebore is more efficacious when used agiuust the saw fly larva than it is 
in caae of the measuring worm mentioned above, and it is perhaps as valuable 
a remedy as there is. It may be used dry sprinkled over the leaves or better 
mixed with water in the proportion of one ounce to two gallons. 
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A writer in Intect Life sajs that after Bpriukliug iDfeated buahes he dusted 
. over the leares a. miztuK of two parts of nnslftcked lime and odb part of to- 
bacco duBt, and that this killed ever; worm, a single application being Buffi* 
dent. Kerosene emulsion has been fonnd effective. Simple hot water, but 
not hot enough to injure the foliage, will cause the larvn to fall to the 
ground. Strong brine has been used snccessf ally, but it is open to the objection 
that unless soon followed by clear water it injures the foliage. Toads are 
verv useful in devouring such worms as fall to the ground or are npon tbe 
lower branches, a single toad eating a great number in a short time. Several 
parHBitio and predaeeous insects also attack the currant worms. 



Funiu 8. L*r>* of BUton togniiaria, Kowirbit caUrgsd. 

Besides the three chief enemies of the currant, or four if, as we should, we 
add the native saw &y, there are sundry other species wbioh ordinarily do 
less damage, but moat of them now and then appear in such unusual numbers 
that they equal in destraotiveness the more commonly observed pests. 
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One of thesa ia, like the Diaitictii mentioned, a nieiMuring worm found upon 
the elm and other plants, but it appeafs to be especially food of the leaves of 
the currant. The larva ia a brownish or greenish worm much larger than 
those tuentioned being-, when full grown, about two incliea long, and it has a 
singular habit, as shown in Figure 8, of attaching itself to a leaf or stem by 
its bind legs and stretching itself out so that it is not unlike a twig. In the 
figure it is shown feeding on the Hoiiej Locnst and the figure ia taken from 
a Report by Dr. Lintner. The general color, as noticed, is " brown with a 
greenish tinge, somewhat bluish laterally and ou the last segment." The- 
head is dull yellow, while the legs are dull red. The moth, Figure 9, of this- 
species Sislon eognitaria, Ouen (better known as Ampkidasj/s coffttilaria of au- 
thors) is readily recognized when once known by its pepper and salt mark- 
ings, the general colors being black and white. It is shown natural size in 
tb^ figure and is about two inches 
across the spread wings. The larva, 
when mature, goes into the ground 
for its pupation. There are two 
broods each season. This hpecies, 
fortunately, does not confine itself 
to one or evea a few plants in its 
feeding. If it did it would be a 
Fiacu 9. JKiMn cosntfarto, moth. serious peBt, but ftS it seems equally 

satisfied upon quite a number of trees and shrubs it is not usually 
fiAind very abundantly upon any one. Tet it does sometimes strip currant 
bushes wholly of the leaves. It may, on account of its size, be easily re- 
moved by hand-picking, or it may be jarred from the branches to the ground, 
or of course, hellebore, Paris green or kerosene emulsion would destroy it. 

The larva of one of our com- 
mon butterflies Pdygonia progne. 
Fab. (Grapta prognc Fab.) some- 
times found on currant bushes, 
is li^t yellow in general color, 
the head red or reddish. On the 
body are white branching spines 
with black tips. 

The butterfly (Figure 10,) is 
a dark brownish orange, spotted 

and shaded with black with fine Fiwniio. P<aj/gimiapTogiie,aXai3iiiit. 

white spots. The under side is curiously variegated with black, white, gray 
and brown. 

The oyster-shell bark lonse, an aphis and a small beetle, the larva of which 
bores the stem, sometimes injure the leaves or stem. 
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EXPERIMENTS IN BEE KEEPING. 



At a regular meeting of the Vermont Bee Keepers' Association held at 
Burliugtou, December, 1892, a comiuittee consisting of 0. J. Lovrrey, of 
Jericho, M. F. Cram, of Brookfleld, and H. W. Scott, of Barre, was appoint- 
ed to ask the Experiment Station Board of Control to institute experimental 
work with bees. The retjueste of the Association having been granted, ao 
far as the funds at hand warranted, the committee recommended that a bee 
bouse be built, divided into store room, work and implement room, and apiary 
room for twenty-four colonies of bees ; that a row of evergreens be set upon 
the north, east and south sides of ChR hoose, so as to form a yard iu which to 
place the double-wa'led hives ; and that a Cowan Reversible Honey Extractor, 
honey knives, brood boxes, clamps, observation hives, queen nursery, etc., be 
bought. 

The bee house was completed and ready for experimental work in the 
summer of 1893. It was placed in the charge of Mr. T. H. Wheatley. of 
Brookfleld, who was later succeeded by Mr. C. W. Fisher, of Cabot. Doriug 
September five colonies of bees, donated by members of the Association, 
were added to the ten already on hand, making fifteen to go into ivinter 
quarters in November, 1893. Ten of these colonies were packed with saw- 
'dust and cut hay in the house apiary, while five colonies were packed outside 
in double walled hives. The latter five colonies were packed around the 
brood nest and on top in the same manner as those in the house, except the 
packing on top was poured on loose, while in the bouse this packing was in 
sacks thoroughly spread out over the entire brood nest. Two colonies more 
were donated in the spring of 1894, making seventeen in all. Eleven colonies 
were in the house apiary, eight of which were strong, one medium and two 
Tery light ; while of the six colonies kept out of doors, one nas strong, four 
medium and one very light. 

The following experiments, arranged by the Committee, and approved by 
by the Board of Control, were carried out : 

(1) The bees having come from different sources were on different sized 
frames. A good opportunity was Ihus offered for determining the best frame 
to adopt in the production of comb or extracted honey, as well as for ascertain- 
ing the relative values of the different frames for wintering and building up 
in the spring. No perceptible difference was noted in the different sized 
frames used iu the past season. Since the secretion of nectar is deeidedly 
affected by varying seasons and temperatures, it is evident that experiments 
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of thia kind iniiat extend over a, period of jeArs before definite oonclusions 
can be safety drawn. 

(2) After the frosla oame, when there waa no chance for the bees to 
gather anything outaide, sugar ajrup was fed to note whether the beea could 
change the cane aii^r iiilo honey sugar. Two colontea of equal strength 
were chosen, their combs wece removed and dry combs placed in their 
bivee. Tbe syrup was made by disaolviug twenty pounds of granulated 
sugar in teu pounds of boiling water. One colony was fed twenty pounds 
daUy for two days, and the other three pounda daily for two weeks. Five 
eamplea were taken, the deacriptiona and analyses of which are shown below. 

No. I. — Pnre angar ayrup. 

No. 11. — Honey made from sugar ayrup fed at the rate of twenty pounds 
per day aud extracted before being sealed by tbe beea. 

No. III. — Honey made from sugar syrup fed at the rate of twenty pounds 
per day and extracted after being sealed by the bees. 

No. IV. — Honey made from sugar syritp fed at the rate of three pounds 
per day and extracted before being sealed by the bees. 

No. V. — Honey made from sugar syrup fed at the rate of three pounds 
per day and extracted af^r being sealed by the bees. 

The analysis given under the heading " A" is the average of fifteen 
samples of genuine honey; that given uuder tbe heading "B" is the average 
of several honeys known to have been adulterated with cane sugar. 





I 


11 


III 


IV 


V 


A 


B 




1.314 
35.7 
61.6 

2.7 

0.2 

0.3 

0.12 

fiO.S 

-10. B 


1.400 

24!2 
60.9 

0.3 

0.3 

0.037 
1S.« 
-8.0 




1.417 

20.9 
17.1 

ti.3 

0.2 

0.3 

0.0.33 

8.0 
-7.3 








20 
30 






1 


2 
3 
037 


21 

6f 

C 

8 


2 
3 
6 


18.0 
3.8 
7.1 
0.2 


19 
11 














Aridity (m formic acid) 


.-"::...: 




-0.2, 16 














1 





Nos. I, II and III did not granulate, while Nos. IV and V granulated. 

If these honeys had been sold in open market, and had been sampled and 
analyzed, Nos. II and III wonld sorely have been condemned as adulterated 
with cane sngar, while Nos. IV and V would probably have been condemned 
also. Tbe polarizstiotis before inversion of Noa. IV and V did not largely 
exceed those hitherto found with pine tree honey. The amonnt of sucrose, 
however, is greater than has been foand in any honey of known parity. Few 
honeys other than those made from pine trees have been foond to polarize be- 
fore inverwon to tbe right. It is safe to say that normal honey polariiea to 
the left nine^-aine time* in & hundred. Apparently the beea pttrtially bat not 
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eatirelf ohimged the cane sugar into bone; sugar in this eiperimeDt, eliminat- 
ed miicfa of the water and added aa acid (probably formic acid), to the 
honey, before capping. The diSerencee in weights of the various honeys are 
not marked. It is evident from the experiment that to prevent the honey 
from granulating in fall feeding it is better to feed rapidly ; yet slow feed- 
iog is apt to stimulate brood reariug, which is not desirable in the late fall 
with bees in our oortbern cUuiate, The inteliigent apiarist will keep his hees 
from sugar syrup during the honey flow, aud will use every precaution to 
prevent adulteration of bis comb or extra,oted honey, not only because it ia 
contrary to the laws of our State, (which impose a fine upon adultcriatioa of 
bees' honey, UTo. 52, Acts ot 1890,) bnt because it is right. 

(3) Stimulative feeding, during the spring, received its share of attention. 
It is a great advant^e to the bee keeper to have a large force of field 
bees at the opening of the white honey blossom. Since it takes twenty-one 
days under normal conditions for the egg of the worker to become fully 
developed as a bee, and from ten to fourteen days more before this young bee 
enters the field to gather honey, it will be seen how necessary it is,to have the 
queen of each colony doing her best egg laying, thirty or thirty-five days 
before the contemplated honey flow. 

An experiment was made in stimulative feeding in the spring. Four colo- 
nies of bees were selected. Two colonies, one strong and one weak were fed 
on diluted honey at the rate of one-half pound each day, aud two other 
colonies of equal strength were fed sugar syrup at the same rat«. This feed- 
ing was commenced May 1st and continued for two weeks. Owiug to one 
light colony being robbed during the second week and, also to the steady flow 
of new honey coming from willow, soft maple aud elm, no perceptible 
difference could be noticed with colonies of equal strength, and the experi- 
ment was abandoned for the season. This experiment should be continued 
another season since stimulative feeding in the early spring may be of 
benefit in seouring a large working force of bees and thus increasing the 
yield of honey per colony. 

(4) A thorough trial was made of the Langdon non-swarmer with four 
colonies of bees. Such an appliance, if properly constructed and used, might 
prove of great value to the honey producers of the State. This particular 
apparatus, however, has proved a failnre so far as preventing any desire to 
swarm. Two strong colonies running together with a non-swarmer, proved 
nnequal in the production of comb honey to single colonies that were 
allowed to swarm at will. The uon-swarmers were placed in front of the 
hives May 30, and changed every few days as the following table will show. 
Numbers three and four aud numbers six and seven were run together. 
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LAHODON NON-BWABICma MPBRHIBNT, MADE AT APIABY IN 189*. 


Date 
Ctag.d. 


Nob. 3 and 6. 


Nob. 4 and 7. 


lUmarka. 


S^ 


30 

7 
11 
16 

20 

23 

28 
2 

6 

10 
15 
20 
25 
30 


Ca«» 


CD these. 




All heavy colonies, Dot 
many eggs in brood 
combs. 


Cases 






Put OB 












Futc 








Futon 






ed. one qneen. 






Puto 




"no" ™« " 
No. 4 had 12 capped 

cells. K^ 
No.3had4capped cells 
Very few eggs in No*. 

4 and 7. 
No. 3 had; eight cells 




Futon 






Joly 

J«ly 

July 
July 
July 




Fato 




Futon 








Fnto 




FutOD 






No. 4 had DO e^s. 




Futo 




Jnly 
July 


Futon 










Puto 













August 4tlk the non-swarmers were removed. Numbers three and four 
were fonnd to be qneeoless, while nnmbers six and seven bad brood and eggs. 
The colonieE used in this experiment were strong, doing if anything better 
than the average. The amount of honey obtained from nnmbers three and 
four was 41 pounds, from nnmbers six aud seven, 64 pounds. The average 
from fourteen colonies was 46^ pounds, counting in numbers three and four, 
six and seven as four colonies, leaving six and four out, the average for the 
other teu was 54^ pounds per oolony. Some of our heavy colonies allowed 
to swarm at will made seventy-five pounds of section honey. 

(5) Each bee hive in the Experiment Station Apiary is situated on the 
east side of the bee house in a room 6x24 feet. This room is arranged with 
two rows of shelves, the upper shelf at a aoitable distance above the lower 
one to admit of easy manipulation of the bees, there being room for twelve 
eolooies on each shelf. Suitable light is obtained from eigbt windows. 
The temperatures of this room during some of the coldest days in February 
and March, 1894, ore given in tbe table below. 

In bee 

Outside. room. 
Feb. G,veT7 cold and wind;, hL T oclock A. M. thermometer —10° 0° 
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After this date the tempenture of the brood nest was taken by placiug a 
thermometer on top of the frames orer the eeater of the cluster. 













No. 5. 


No. 6. 


No. 9. 


No. 10. 


Febraaty 


a.i 


12 


a.l 


12 


7 
a.m. 


12 


a.m. 


12 


a.m 


12 


a.m 


12 


26 




20° 




30' 




78 




37 




82 




80 


27 


40 


30O 


140 


43= 


69 


74 


35 


54 


72 


73 


74 


80 


28 


27 




30 




74 




46 




78 




78 




March... 2 


40 




40 




74 




56 




70 








5 




50 




53 




76 




60 




70 




70 










54 




76 




65 




66 


















27 


8 


23 


13 


30 


38 


SO 


34 


41 


40 


42 


42 


45 



Numbers five and niae were lighter in bees than six and ten, which may 
account somewhat for some of the varintiaii of temperature, but as all these 
colonies wintered and built up strong the Following spring, the experiment 
seems to show that temperatures maj vary without detrimant to the bees. 
If there is no moisture in the air ouc bee room is practically dry. no frost at 
any time haTiug been seen upon the walls. Successful wintering of bees needs 
the careful attention of the bee keeper especially during the months oF Febru- 
ary and March. 

Eiperiments along these and other lines are being carried out during the 
present year (1895) and the results will be published in the next report. 

A word in conclusion on spraying. The horticulturaltst, mindful of the 
necessity of the proper fertilization of his fruit blossoms, should consult hia 
own interests as well as those of the bee keeper, by refraining from spraying 
his trees during their bloom. It is moreover unnecessary to spray at this 
time, since it has been shown that the proper season for spraying is 
immediately after the petals fall. 

O. J. LO WRBY, ■) Committee of the 
M. F. CRAM. } Vermont Bee Keepers' 
H. W. SCOTT, ) Association. 



The thanks of the Station are due to Messrs. O. J. Lowrey, M. F. Cram 
and H. W. Scott, committee, for their valuable assistaooe in planning the 
bee house, for advice given during its ereetion, for the outlining and partial 
oversight of the ezpeiiments, and for the preparation of the above report. 
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MA1.LEIN AS A DIAGNOSTIC FOR GLANDERS IN HORSES. 
Bt F. a. Rich. 



lu the coane of the pmt year the writer hu had several < 
the malleiD famished by the Bureau of Ammal Indiutry of the Department 
of Agricnltnre at WashiugtoD, aea diagDoatic tor glanders. It has proved 
verj reliable aad has been particiilsirl; valuable in the deteodon of obscure 
cases. The first seven records were mode in one localitj in the eastern part 
of the State. Five of the seven animals iujecEed gave reactions. The ex- 
posure of the neighborhood had been quite general. 

Mallein isnsed easentiallf iu the same manner as tuberculin (gee p. 4S this 
report) and like that diagnostic is prepared by growing the bacillus or germ of 
the disease which it detects <iuthis case, glanders) in a pure culture (growth of 
one species of germ by itself, all others being excluded) until highly concen- 
trated and until a large amouut^of its ptomaines are developed. A marked 
rise of temperature following injection, unaccounted for in other ways, con- 
stitutes a reaction. 

The results obtained are shonm in the following table : 
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FosTHORTEH Notes. 






< 




.5 


S 


.5 








op 


op 


oy 


op 


op 






1 


100.6 


108.4' 104.2 


I0S.0 


104.4,GeDeral throughout body. 




2 


99.8 


102.4 10S.« 


lOfi 


105 






3 


99.8 


104 


104.2 


IOS.$ 


lOS 






4 


100 


99 


99.2 


100 


99.8 


Sound, not killed. 




6 


100.2 


98.8 


99 


99.8 








6 


100.8 


104 


106.3 


106.0 








7 


100 


los-s; 105 


105.2 








8 


99 


98.6 99.6 


998 


"99'4 


Sound, not killed. 




9 


99.6 


99. 99.6 


99.6 


99.8 






10 


100.7 


101 101 


100.6 


100.6 






11 


100.7 


104.2 104.1 


10S.1 


106.2 


Peritoneum, mesentery, trach 


a. 














longs and liver. 
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DAIRYING. 



Bt J. L. Hiixe. 
Tbe promiDeiice of durjing ia VeFmoot tarni operationa has caused the 
Statioo for maay years to make inTeBtigationB in that line a Terj impoctant 
part of its work . The ezperimeDta completed within the year in dairj lines, 
(taking the word in its widest sense, to include not only the care and handling 
of cowB, milk and hotter, but also crop nusing, harreating and preservation) 
are grouped under the headings given below, Owing to the slaughter of the 
station herd early in the year as noted on pages 21-29 of this report, and the 
several months elapsing before the present herd was established, the "herd 
record" for milk and butter, which has been a feature of the preceding re- 
ports cannot be ^ren for 1394. 
I. — Feeding Tests. 

1. Robertgou Mixture ts> Corn Ensilage. 

2. Robertson Mixture and Coru Ensilage vs. Beets and Carrots. 

3. " Nutriotone," a Condimental Foo4- 
II. — Tests of Dairy Apparatus. 

in.— The Lactanalyt, a new Milk Tester. 

IT.— The Effect of Fatigue upon the Quality and Quantity of Milk. 

v.— Earl of Montague, 25,009 A. J. C. C. 
VI. — Miscellaneous Fodder Crops. 
VIZ.— Fonr Methods of Preserving Fodder Com. 

1. Results of Preservation. 

2. Results of Feeding. 

3. Records of the Test. 



I. FEEDING TESTS. 

1. BOBBRTSON HtXTUBE VS. COBN ENBIIAGB. 

l^e last report of this Station eoutained an account of a feeding experiment 
designed to test the relative values of com ensilage and the so-called 
"Robertson mixture" (com ensih^, horse beans and sunflower heads) as 
«attle foods. Tbe slaughter of a portion of the Station herd beoaasa of 
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tuberculosis, tbe removal of the aorvivors to other quarters aod necessarj 
changes in feeding brought in so mapy disturbing factors that the reanlts 
were of doubtful value and the test was repeated. 

The corn plant is deficient in protein, and, to some extent, in fat. A 
balanced ration cannot be made from it alone. The usual method of making 
good the deficiency is to feed more or less largely of bran, cottonaeed, linseed 
or gluten meals. These, however, draw money from the farm, although 
adding fertility to it, if the manure is properly handled. "Home grown 
prot«in" is therefore desirable, since it may costless than that which is bought. 
Clovers, peas, beans, vetches, etc., have been used for the purpose with con- 
siderable success. A promising Bonroe of home grown protein was proposed 
B few years ago by Prof. Jas. W. Robertson, Dairy Commissioner of Canada, 
who advised cutting into the silo a mixture of com, horse beans (whole plant) 
and annflower heads, in the proportion of ten, three and one and a half tons 
reapectively. 

The horse bean (Faba vutgaru, var. equina) is a leguminous plant, a 
" nitrogen gatherer," containing from two to two and a half times as much 
protein as com. The sunflower (Helianthus annuus) heads contain large 
amounts of oil, thus increasing the amount of this ingredieut in the ensilage. 
It is claimed that as good results are obtained with four pounds less grain 
per fifty pounds of ensilage when thua mixed with the horse beans and sun- 
flower heads. 

At harvest in 1891 a silo was'filled with the Robertson mixture, the ingre- 
dients being mixed in the proportions stated by its originator. Owing to tbe 
dry weather, tbe stand of the horse beans was poor. Id order to get enough 
for a feeding test we had to use in addition the crop from two tenths of an 
acre of soja beans. The soja bean (Soj'a hispuia) is also a leguminous plant, 
but contained last year cooaiderable less protein than the horse bean, al- 
though previous growths at this Station have been as rich in this ingredient 
as the horse bean. The stand of aunflowets was also inferior because of the 
prolonged drought; in fact, all crops suffered exceedingly. 

Silo No. 3 was partitioued perpendicularly, the Robertson mixture cut into 
one side, and Sanford com from the same field into the other side. Both had 
other non-experimental ensilages above and below them, separated by layers 
of boards. There were quite large losses, however, as this silo, although re- 
paired, never has kept ensilage successfully. It was the only one available, 
however, for this work. 

The amounts put in and taken out were as follows : 

Com ensilage: put in, 15,620 pounds; taken out, 11,447 pounds good and 
1,553 pounds poor ensilage. Robertson mixture ensilage: put in, 17,490 
pounds ; taken out, 12,235 pounds good and 2,611 pounds poor ensilage. 

The fodders were sampled as put into tbe silo and the enulage as taken 
out in the same manner as that described in the article in this report on "Four 
Ways of Preserving Fodder Com," 
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F EKSILAOE AMD LOSSES IN THE SILO. 

The following tables show analTses of the various matarials tit harvest and 
as fed, together with a Btiit«meiit of the losses In ensilaging. The spoiled eosil- 
agea are not inclnded and oonsequeotly appear in the lost columns. 

AVERAQB AKALTBE8 AS HARVESTED AND AS FED. 
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7.87!2O.00'62,51 
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0.329 

0.487 
0:443 




Com lor RobertMn miitai* 

aoja bwo Igieea) for Roberuan mln. 

IRobertioii niliture u pnt In 

RobenKD miiture u led 
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iiiej 

20:6< 


7. TO 
10.95 
1-Ofl 
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S.20 
10;(12 


7,91 
JlS.ll 
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•is 


3.4) 

3.«f 

3.^ 


:i8. 
!:SI 


1,398 

i:986 



Mtlrect uslyiia. 

tGalcuUtloD from uuiIjbm of Iti nuioui compoDi 

jThla Og » ia probably fnootrect Tho Muily>l> 

we can give !■ tliat In hum my ■mmonlk or lomett 



kod tho onl J eipUutiOB 



LOSSES OF FOOD INGREDIENTS IK THE B. 



I ll 

1 «l 



1 11 1 



Ailsd. °!! 
Porceut loH 



A«patln 

Ailed 

FBroflnt loim. . , 
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17,710.2140.7 
\S.l n'.2fi0'.3 



The losses are excesBire, greater than should occur in a good silo. As 
usual they fall mainly upon the more soluble carbohydrates. The losses of 
dry matter exceed proportionally^ the losses ia total weight. 
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Jix coirB were selected for the feedings experiment, which lasted for e 
n weeks, of four four-weeks periods. 



COl 


VB OTED IN 


rHK BXFBRIHEHT. 




GkodpC. 


Age. 


Calved. 


Served. 


L.ve weight 
(Lt beginniDg 

of test. 




6 
6 
6 

■ 7 
6 

7 


Oct. 11. 

Sept.— 
April 15. 

Sept. — 

Sept.— 
Mays. 


March 3. 
Oot. 23. 
Nov. 26. 

Fel.. 23. 
Feb. 20. 
Deo. 11. 


8dS 










Group D. 

Portelette 


718 


B^4."*^:; ;::::;: 


832 









FBEDINQ PBKIODS AND FODDBKS FBD EAC 


H GROUP. 


Period 
Number. 


Dates of Period. 


Group C. 


Group D. 


I. 
II. 
III. 
IV. 


Nov. 26-Deo. 24. 
Dec. swan. 21. 
Jan. 21-Feb. 18. 
Feb. 18-Mat. 18. 


Corn ensilage. 

Corn ensilage. 
Robertson mixture. 


Robertson mixture. 
Corn Ensilage. 
Robertson mixture. 
Com ensilage. 



Milk samples were taken in the same manner as that described in the 
article In this Keport on " Four Wajs of Preserving Fodder Corn." 



The cows were weighed ou three 
on the three closing dajs of each period 
tige weights were as follows; 



days of the opening period and 
under experiment, llie aver- 



Name of Cow. 


I. 


I. 


II. 


III. 


IV. 


Eulalie 


898 


883 


875 


873 


898 


Rhoda 


843 


823 




846 


862 


Flora 












Portolette 




746 




768 


773 


Lady LeBrooq 


718 


703 


684 


713 


717 




832 


820 


812 


832 









Two cows closed the test weighing the same, or a little more, than at the 
opening. All except Flora, dropped off a little in weight during the mid- 
winter, regaining it agun, however, in the early spring. 
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Each of the ten cows were fed teu pounds dailj of fine earl; cut hxj. 
While on com ensilage they received four pounds bran and four pounds corn 
meal daily ; while on the Rohertaon mixture, two pounds grain less for every 
fifty pounds of ensilage fed. Prof. Robertson states that as good results 
will be obtained with four pounds less grun per fifty pounds of ensilage fed, 
but on account of lower fat and protein contents of the mixture than con- 
templated by its originator, but two pounds less were fed. During the six- 
teen weeks each cow bad eight weeks feeding ou eaeh fodder, so that there 
were equal numbers of days feeding equally distributed, the equivalent of 
336 days feed for one cow. The following table shows the total yields and 
quality of the milk giTen for the last eighteen days of all the periods (which 
alone were considered experimental) equivalent to 216 days feed for one cow. 
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per ct. 


perct. 


perct. 


lbs. 


lbs. 


lbs. 


Com ensilage 


4,007 


14.32 


5,04 


9.28 


574 


202 


372 


Robertson mixture 


3,978 


14.50 


5.15 


9.35 


677 


205 


372 



Esseutially the same amounts of milk and butter were given with the 
Robertson mixture ration with two pounds less grain per 50 pounds of ensil- 
age as with the corn ensilage ration. The difference in quality of the milk 
was too slight to lay stress upon. 



AMOUNT EATEN BY TEE COWS. 

The Robertson mixture was not eaten as readily as 



ru ensilage by 
any of the cows, there being a fifth less dry matter consumed from the ex- 
perimental fodder, as well as less griun eaten. The amounts of hay, grain 
and experimental ensilages eaten during tbe eighteen day experimental 
periods were : 

By cows when on com ensilage ; 2,169 pounds hay, 864 pounds com meal 
864 pounds bran (containing 3,374 pounds of dry matter) and 5,436 pounds 
ensilage (containing 1261.5 pounds of dry matter,) making a total of 4,636 
pounds of dry matter. 

By cows while on Robertson mixture ; 2,160 pounds of hay, 681^ pounds 
of com meal, 681^ pounds of brau (containing 3,058 pounds of dry matter) 
and 5,014 pounds of Robertson mixture (containing 10043 pounds of dry 
matter,) making a total of 4,062 pounds of dry matter. 

The hay aud grain, except as the latter was cut down during mixture 
feeding, was equally distributed among periods and cows. The following 



table shows the amounts of total dry matter eaten, that derived from th^i e 
perimental ensilage and the average of each eateu daily per cow during e 
p.;rimeiltal periods. 



ElKD OF ENSII.AOE. 


lbs. 


lbs. 


ill 

lbs. 


Ills 

lbs. 


Com ensilage 

BobertsoQ mixture 


4.636 
4,062 


21-5 
18.8 


1,262 
1,004 


6.84 

4.65 



KBI.ATIVB YIELDS PROM B<)I7AL 



BNBILAGBg. 



.Combiniag the data of the last two tables we have the direct comparison of 
the efficiency of the two ensilages. 





YiBLD Proddced for bach 100 Pounds op 
Dry Matter. 




Milk. 


Total 

Solids. 


Fat. 


Solids, 
Not Fat. 


In Entire Ration. 
Corn ensilage 


86 4 

97.9 

317.5 
396 2 


12.38 
14 20 

45 49 

57 47 


4. 35 
6.05 

16 00 
20.42 


803 


In Esferdibntal Ensilaqb. 













The balance is strongly in favor of the Robertson mixture, more milk and butler 
being produced than from similar jceighti of dry matter in com emUage. The 
total, if anything, gained in loeigJit on the mixture. It seems that in thii test at 
any rate the claims made for the mixtuTeare not mithoul basis. 

Notwithstanding the favorable results in this trial, the writer does not feel 
as yet like recommending the mixture to the Vermont dairyman. We have 
not thus far been able to grow horse beans successfully. We have grown 
them for two years, but neither time hare had a satisfactory stand, although the 
soil conditions seemed favorable. A blight turning the pods and leaves black 
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oansed mncb trooble. Similar troubles have been reported elsewbere in New 
England, In Canada, howerer, there have been several caaes of luxnriant 
growth. Where this can be obtained, it is not unlikely that this mixture will 
prove profitable. 



EBCORD8 OF THE COWa INDIVIDUALLY D 



S THE BXPBRIMENT. 



XAm or oow. 



I ■ 



2. BOBEBTSON MlXTtTRB AND CORN ENSILAGE VB. ROOTS. 

There were a few beets and cnrrota avdlable for feeding at the end of the 
experiment juat described. The six cows iiaed therein were, at its close, fed 
two weeks on the ensilages together with 10 pounds bay and 6J of 8 pounds 
of eqaal parts bran and corn. They were then put gradually npoti a full 
feed of out beets and carrots, the change taking about one week, and were 
then fed daily the usual amount of hay (10 poundsj, corn meal and bran (6J 
pounds) and 45 pounds of raised cut roots for two weeks when the supply of 
the latter ran out. Ths cows were fed as nearly as roight be equal quantities 
of dry matter in the ensilage and root rations. They left but few orts from 
the roots, and so ate considerably more dry matter in the root ratiou. 



The >uia.ljse3 of the Robertson mixture, ooro eosilage, beeta and CMrots 
and the reaulta of the feeding are shown in the following tables: 



If we were onlj to eonsider the data in the columns showing yields per hun- 
dred pounds dry matter in experimental fodders, the resnlts would be decidedlj 
against the roots. These colmnns, however, give aji exaggerated oomparison 
which is fanltj when there are raanj more orts left from one class of fodder 
than from another, as in the present case. The dry matter of the laote made 
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np about 33 per cent of the entire ration, white that of the ensilage made up 
but about 28 per cent, althoug^h the two claaaea of roughages were fed so as to 
put 03 nearly as might be equal quaiititiea of dry matter into the mangera. 

Tbe table shows that tliree weeks later in lactation six cows gave the same 
weight of total solids and fat, and 98 per cent as much milk on a lution one- 
third of the dry matter of whi<;h was derived from beets and carrots as they 
did on a ration containing two-seventha of its dry matter in the form of either 
Robertson mixture or com ensilage. Or, stating the matter in another way, 
as much total solids and fat and nearly as much milk were made three weeks 
later in lactat'on on tbe root ration, but at tbe expense of about 8 per cent 
more dry matter. Tbe quality of the milk given on beets was quite different 
from that given on the ensilage ration, the variation being in the solids not fat. 
Tbe nature of this variation is different from that usually observed wheo milk 
changes in quality. The table shows the same relative results with each 
ensilage when compared with the roots. 

On the whole, tbe results appear to be about even. We do not feel like 
laying stress upon tfaem however because of the short duration of the trial. 
Au extended test of com ensilage and roots is planned for the coming winter. 

3. " NOTBIOTONB," i CONDIMENTAL FOOD. 

The following experiment was not made at this station, but was carefully 
carried out and placed at our disposal by Mr. J. G. A. Kullander, a former 
member of the Station staff. Proper precautions were used and the test 
was made under suob circumstances as cause it to be entirely trustworthy. 
The feeding periods might have been longer with advantage ; otherwise 
we have nothing to criticise in the conduct of the test. Seven registered 
Jersey cows, all calving in the fall or early winter, were fed a daily ration 
of fifteen pounds mixed bay, three pounds each of bran and com, two pounds 
each of oats and gluten meal and one pound of malt sprouts throughout the 
test, which lasted from January '2i to April 3, or ten weeks, divided into five 
two week periods. During the first, third and fifth two week periods two 
tablespoonfulls, the prescribed amount of "Nutriotone," a condimental cattle 
food, lately advertised and sold to some extent in Vermont, was added to 
the ration, while none whatever was fed during the second two weeks and au 
equal quantity of linseed meal replaced it in the fourth two weeks. The 
following table shows the gross yields of milk and fat and tbe quality of milk 
for each period. 







i^ 


i^ 






"Nutriotone" fed 

No "Nutriotone" fed 


1,554 
1,566 
1,514 
1,631 
1.449 


5.47 
6.55 

5^37 
6.46 








March 7-20 

Miirch21-April3... 


Linseed Meal fed.. 

"Nutriotone" fed 


82.22 
78.96 
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The analysis of ■'Nutriotone" waa given in our last report (p. 27) and 
the statement made (p. 2S) that "its feeding value is but little greater than 
that of a good quality of wheat bran • » • Such condimental 
cattle foods were proved by Sir John Lawes to be of no advantage to healthy 
stock." " Nutriotone " costs, according to the amounts purchased, from (250 
to S500 per ton. The circular of the makers states that if two tablespoonfuls. 
are miied with each grain teed the user "will be agreeably surprised at the- 
increased quantity and improved quality of milk • ■ and pro- 
ductiveness of the animals." 

The material does not appjar to have increased production in this particu- 
lar experiment. ' 



II.— TRSTS OF DAIRY APPAEATUS, 



The fourth session of the Dairy School of the University of Vermont and 
State Agricultural College was held at Burtiugton. from January 14 to 
February 8, 1695. A considerable amount of data was obtained by the 
Station ofQoers during the course of the school upon the following points. 

1. Relative efficiency of different makes of separators, 

2. Power consumed by different makes of separators. 

3. Character and amount of losses in the creamery process, including me- 
chanical losses. 

4. Details of churning. 

The school was equipped with the beat apparatus obtainable. Butter 
workers, aerators aud churns were the same as were used in previous years. 
There were nine separators in use, five power and foul hand. 



Separator. 


i 


Manufacturer or Agent. 


H 

1 ^ 


Improved Danish 

Alpha Acme Belt 

Alpha Turbine 

Baby Alpha, No. 2 

Baby Alpha No. 3 


?■ 

V 

p 

H 
H 
P 
P 
H 
H 


A. H. Reid. 30tb and Market SU., Phila- 
delphia, Pa 

De Lavel Sep. Co., 74 Courtlandt St., N. T 


2,000 

2,000 

2,000 

300 

600 

2,000 

2.000 

300 

600 


United States "B" No. 1 
United States, No. 3.... 
United States, No. 6 


Vt. Farm Machine Co., Bellows Falls. Vt.. 
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Hie machines, with the exception of the Jumbo, were kindly loaned b; the 
manufactureTs, to whom the UnirerBity ia greatly indebted for oouctesiea 
sbown. 

The machines were generallf run in tbe presence of and Bometimes with 
the help of the agents of tbe different companies, and it is fair to suppose that 
thej were run at their best. Tha power machines were set on a stone piet 
and Fiin bf a 12-hor8e power engine. 

The general method of procedure dunng the Dairy School was as follows: 

The Station farm milk, either two or three milkings, was poured into a 
milk vat and warmed to tbe temperature desired, so that the entire mass of 
the milk remained at the desired temperature for quite a while before it was 
ran through the separator. Uuaally but one separator was used, all the milk 
being run through the one macbiiie and the cream churned by itself, so 
. that the record shows the work and results from each machine separately. 
On some days, however, two or more macbines were used. This renders a 
small portion of the records somewhat fragmentary. 

The cream was caught in cans, run over the cooler, which both aerated it 
and brought it to any desired temperature. It was then set in the cream vat, 
sometimes with and sometimes without a starter, usually held for twenty-four 
hours, with frequent stirring, cbnrned, washed into the granular form, salted 
on the worker an ounce to the pound, worked thoroughly and printed at once. 

Samples and weights of whole milk, skimmilk, separator bowl slop, butter 
milk and butter were taken every day throughout the test. Generally four 
samples of each whole milk, six to ten of skim milk, two of buttermilk, and 
always two of butter were taken and all analyzed. 

We thus have the figures for calculating the amount of fat originally pres- 
ent in the milk, the amounts lost in the skim milk, bowl slop, and in the butter 
milk, tbe amount recovered in tbe butter, and that lost mechanically. Tbe 
following tables give the most important facts concerning the handling of the 
milk and the cream. 

It will be noticed that there was considerable ditCerence in the capacity of 
the various machines in the amount of milk they can skim per hour, and the 
average figures for each will be found under tbe tests of each machine. 

The horse power used by tbe belt separators was measured by means of the 
^Emerson Power Scale, a transmission dynamometer, manufactured by the 
Emerson Power Scale Co., of Florence, Mass. A comparison of the relative 
steam consumption of the De Laval Alpha Turbine and the United States, 
No. 1 B belt separators was also made by Prof. A. W. Ajcr, of the 
Mechanical Department of the University, the results of which form a 
portion of this article. 

For extended tables showing tbe results of forty-nine different machines of 
twenty makes, twenty-six tested at this and twenty-three at other stations, tbe 
reader ia referred to the last (Seventh) report of this station. 
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Per cent of fat in 



Average.. 
Jumbo 



Raid's Improved 

BDaniBbf 

Average 

United States No. 3. 



O.0B|o.25|0.w!82. 



MO.'M 
.06'U.05 

-oeu.oc 
.ueo.is 

.06:0.14 



.15,0.07 
.140.50 

'.310.27 

1.070.10 
I.110.B5 
1.071.00 
i.07|0.25 



Unlt«d Stntes No. 6. 
Deljaval Alpha No. '^ 
DeLaval Alpba No. 



.110.45 0. 

.U30.60|U. 
.07 0.480. 



DDB of (h« beuings wm ] 
(arthaKtaoal wu clowd i 
a] ■kiinm«d SCO pouodft per . 
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3l 



Average 

16 DeLftval Alpha. 

Average 

!1 Jumbo 



Average 

5ReiiJ'3 Improved 

eDaoish 

Averase 

8 United States No . 3. . . . 

Average 

(UDit«d8tfltesNo. 6.. 
-JDelAvel Alpba No8. 



."|0.8 
•0.4 



•5% 

u 

li 
II 



3.7123.5 U8.9 

otM.i.m.a 

6.4j]23.lill5.2 
:!.5, 123.11 LM.2 
6.1123.01115.4 



.9 120.7 109.6 
,7121.4,118.0 
.1122.6 112.S 
.6121.61113.4 

,1117.o|l22.1 
.8121.0|ll2.6 
.0 121.2;il6.0 
.6119.71116.5 

.0123.o! 123.0 
.0121.51 119,0 

.3133.4 107.0 
.213a.3115.5 
.1132.5116.1 

.2123.0115.2 
.6122.8!I16.e 
.4122.9116.0 
.7122.1:116.0 
.1 123.91112.5 
.4123.01118.8 

.1121.5J105.1 



The mecbajiical lossea, or in other words, the fat origtnallj present in tke 
Eoilk, which is not accounted for in butter, skim milk, buttermilk or bowl 
slop, outweigb tbe entire losses iu the by-products about tbree^qaarters of the 
time. These large losses have always been noted in diury school work and 
ate due to the conditions of student labor. The unavoidable mechanical 
losses on tbe amounts of milk used ought not to exceed two per cent. Had 
fewer persons handled tbe milk and its products less loss would probably 
have taken place, but od the other hand tbe primary objects of the sehool 
ffonld have been defeated. 
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CHURNING. 
There were but two cases of battecioilk containing mote than 0.22 per ceut 
of fat. One of theae was caused by high temperature of chaming (63°) ; the 
other, by aome unknown cause. Oiaittiog these, the average buttermilk con- 
tained but 0.12 per cent, fat ; including these, 0.17 per cent. fat. The average 
churning temperature was higher than that of the school session of 1893, (53° 
in 1393, 55.5° in 189$), yet the losses in the buttermilk were quite as small 
as the preceding year. 



STEAM MILK TESTERS. 

The laboratory was equipped with the steam testers manufactured by tlie 
Idjjseley & Stoddard Co., Rutland, Vt., the Vermont Farm Machine Co., 
Bellows Falls, Vt., and with the "Russian" tester, mauufaotured by P. M, 
Sharpies, West Chester, Fa. Comparative triala of the first two maohiues 
named, (tweuty-eigbt teats in the Stoddard, and thirty in the Farm Machine 
Co. teater,) showed 4.75 and 4.78 per cent, fat respectively. The tendency 
throughout seemed to be towards slightly higher results in the Farm Machine 
Co. 'a tester. , 

At first the Russian gave on the averagE- about two-tenths of one per 
cent, less than either of the other machines. Further and extended cam- 
parative trials lessened this difference. A series of tests covering nearly a 
hundred analyses showed on the average the following comparative results: 

Steam Turbine, 5.19 per cent, fat ; Kusaian, 5.08 pec ceut. fat. 

Discarding four results in which the differences are wide, and leakage of fat 
observed or suspected, the comparative results are ; Steam Turbine, 6.18 
per cent. ; Russian, 3.09 per cent. The graduation of bottles for each machine 
waa found to be correct and the difference found, O.lOpcr cent, on the average, 
appears fundamental. The Kussian test exceeded the steam Babcock in 
less than ten per cent of the trials, the largest excess being 0.05 per cent, fat 
in a single trial. In a quarter of the tests the Russian test ran below the 
steam Babcock 0,20 per cent, or more. 

A series of comparative tests of the steam Babcock and the gravimetric 
(Adams) methods recently made, seems to indicate a tendency towards 
slightly high results on the part of the steam turbine Babcock. 



The table on page 153 ahows the power consumed by aoveral of the belt 
separators as measored by the dymimometer, and the last report shows further 
data of the same nature. Dynamometer tests, however, cannot be applied to 
a turbine separator and since steam consumption is greater than horse power 
indicated, the comparison of^one with tbe other would be unjust to the tur- 
bine. The comparative steam consumptions of the DeLaval Alpha Turbine 
and the United States No. 1 B. Belt Separator were carefully determined 
this year by Frof. A. W. Ayer of J tbe Mechanical Department of tbe Uni- 
versity, whose repwrt follows: 
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Prof. Jobepb L. Hills, 

Director Yerntoot Agrionltucal Ezperimeot StatioD, 
BurlingtOD, Vt. 

SiK : — I hand you herewith the results of certain tests made under mj 
HupecviaioD, luid having for tbeic object the determination of the leU^Te 
economy in the use of steam of the Alpha No. 1 Cream Separator, (steam 
turbine machine) made by the DeLaval Separator Company, of New Tork, 
and the No. 1 B United States Cream Separator, (belt moobiDe) made by the 
Vennont Farm Ma^ibine Company, of Bellows Falls, Vt. In these tests it 
was intended to have both macbines operated under the most favorable, and 
as far as possible, under similar conditions, and this design was carried out as 
far as the suiroundiuga would allow. 

The tests upon the Alpha machine were conducted in the creamery build- 
ingof the Experiment Station, and during the tests the separator itself was 
under tbe care of Mr. G. £. Humphrey, of Essex Jnnction, Tt., for tests 
Nos. 1 to 3, and under the care of Mr. C. W. UcBride, of Colobester, Yt., for 
teats Nos. 4 and 5, both of whom were entirely familiar with the running of 
mai3hines of this type. The tests upon the United States machines were con- 
ducted in the Engineering Building of the University of Vermont, and dur- 
ing the tests tbe management of the separator was in the bauds of Mr. M. H. 
Remington, of the Vermont Farm Machine Company. In all the teats the 
handling and weighing of the milk was looked after by Mr. J, E. Finn, 
dairyman of tbe Experiment Station. 

TESTS UPON TURBINE MACHINE. 

The separator wa.s placed upon the first floor of the creamery building, 
and the exhaust steam was piped to a surface condenser in the basement. 
After condeusing, it was collected in a barrel, and weighed on platform scales. 
The steam pressures at the boiler and at the separator throttling valve were 
taken at two minute intervals. The speed of the separator was taken twice 
during each test. There was no back pressure in the condenser. 

In each test, everything being in readineaa, the milk was weighed into the 
warming vat, and, having been brought to the desired temperature, tbe cock 
was opened from tbe warming vat, allowing the milk to enter the separator. 
At the instant of opening the cock, a gong was rung by the separator atten- 
dant, which served to notify the observer at the condenser that the test had 
begun. The time of ringing was also noted by the observer. As the last of 
the milk left the vat, the cock at the separator was closed, the gong again 
rung, and the time noted as tbe end of the test. Two pails of water were 
used in each test for washing the milk and cream from the sides of the vat, 
and the weight of water so used was added to that of the milk previously 
weighed into the vat, since it also passed through tbe separator during the test. 
This combined weight is given in column 8 of the table. 

The results of the test are given in the following table. , 
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epnnoj oOO'l ^1' 
Bdas OI pairaba^ 


74.8 
75-5 
75. 9 
75.9 
75.0 


■mvns JO 


13-37 
13.24 
13.18 
13.18 
13.32 


" IB^ JO ln»0 I9J 


0-02 
0.04 

003 
0.04 


-jhoh Jad inW 

S JO sp"""*! 'wop 

-WBdag JO ajBg 


2,567 
2,536 
2,648 
2,621 
2,667 


JO ai(i»M»dniai 


s s g ^ g 


mm JO ii%M 


752 
758 

1246.6 
768 

1845.5 


ii 


■sqi 'pasn 
«W8»g JO mSmav 

"^ -ainmpi 
IBjadag JO poadg 


6.750 56.26 

5.600 57 25 
5,700 87.00 
5.800 58.25 

5,800 138-50 

1 1 1 




1 1 i 1 1 

g g * Eh «> 

s s" s a s 


2 
Date of Test. 


February 15, 1895, 
February 16, 1S95, 
Febiuary 18, 1895, 
February 19. 1895, 
I-ebruary 21, 1895, 


1 ^ 


■?K.x JO -ON 
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Id these tests the separator was driven by a plain slide valve verUcal stsam 
engine, controlled by a throttling governor. The cylinder waa four inches 
in diameter and the stroke was Soar inches, the cut^S being at abont three 
quarters stroke. This engine was built in the shops of the Department of 
Meohaniual Engineering of the University of Vermont, and waa in first-class 
nmning condition at the time of the teats. The speed of the engine daring 
the tests was about 350 revolutions per minute, at which speed its rated 
«apacity would be about three horse-power. The fly-wheel of the engine was 
belted directly to the intermediate of the separator. The exhaoBt steam was 
piped to a surface condenser, and was discharged into and weighed m a tank 
upon platform scales. Indicator cards were taken from the engine at two 
minute intervals during each test, and from these the horse-power which it 
-developed was calculated. It is to be noted that this was done merely for 
the sake of completeness in the tests, and that there is nothing with which it 
may properly be compared in the test upon the turbine oiaohine. The boUer 
steam pressure was kept constantly at 70 lbs. during all the teats. The speed . 
of the separator was taken twice during each teat. 

.The weight of milk available was so small that in each test the skim-milk 
was run through the machine a second time, imd the weight of milk given in 
column seven of tbe table is the sum of the weights of the whole milk and 
the skim-milk so run through. The indicator cards showed tlut there 
was no noticeable difference in tbe power required, whether whole or akim- 
milk was run through the separator, and I believe that no error is intro- 
duced into the results by this procedure. The manner of stopping and start- 
ing each test was aimilar to that employed in the testa upon the turbine ma- 
chine. No water was used to wash down the sides of the vat in these testa, 
this being sufficiently accomplished by pouring back the skim-milk. 
The results of the tests are ^ven in the following table: 
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14.90 
16.53 
16.68 
15 37 
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58.8 
60.9 
60.2 
65.2 


-auiSaa 

J9Moa 9MOH 


2.68 
2.61 

2.86 
2.60 


inw M w^i 
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0.06 
0.05 
0.06 
0.05 


» JO spunoj 'uoji 

-BMdag JO 91^3 


2,346 
2.468 
2.701 
2,607 
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49.0 
49,0 
44.0 

44.5 
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7,300 
7,300 
7,300 
7,300 


3 

of Test. 


i 1 i 1 
S S g ^ 
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2 3 S 13 
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Date of Test. 


August 14, 1895, 
August 16, 1896, 
August 19, 1895. 
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n the fuithec disciuaioD of the teats, the averts raioeB 
of the figarMpveu in thelast two oolumnaof Table I aad II are here ce- 
prodnoed. 



- Ttpk op Sepakator. 


Pounds of Milk Separ- 
ated pet pound of Steam. 


Fonnds of Steam Re- 
quiKd to Separate 1,000 
founds of mk. 


DeLavEd Alpha No.l Tur- 
bine, aTeroge of 5 teats. 


13.26 


75.4 


United States No.l B Bell 
Machine, average of 
4 tests. . 


1637 









From these results it appears that under the conditions prevailing during 
the tests, the belt machine used only 86.3 per cent of the steam required bj 
the turbine, while separating the aatne amount of milk. B7 reference to 
column twelve of Table II, it will be seen that the steam engine used to run 
tbe belt machine was not at all economical in the use of steam per horse- 
power per hour, although this is probably about what is used in any steam 
engine as small as this. With an automatic en^ne of sav 15 horse-power, 
tbere should be no great difficulty in cutting donn the steam consumption to 
40 lbs. of steam per borse-power per hour, while with still larger eng^es a 
greater economy in the use of steam could be obtained. Hence, while the 
saving in steam by the belt machine, as shown by Table III, mi^t not be 
eonsidered sufficient to warrant the extra expense of an engine, if only one 
separator were to be used, I believe tbere should be do doubt as to the type 
of separator to be used if several of them were to be run in the same cream- 
ery, and that the belt machine in such cases should be chosen. It should, 
however, l>e born in mind that au engine either uuder-loaded or over-loaded 
is never economical in the use of steam, and that therefore care should be 
taken to see that the engine is properly proportioned to the work te be done. 
Respectfully submitted, 

A. W.AYER, 
Prof. Mechanical Engineering, 

University of Vermont. 
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HI— THE LACTANALYT, A NEW MILK TESTER. 

Tbe Lactaualyt is wn iDatminaiit deiigned to show the per eent. of fat in 
niilk. It is Bold b; the LaetEUtaljrt Monnfacturiag Co., S22 Broadway, N. 
Y., for five dollan. Several have been sold ia this State. It is claimed by 
tbe manufaoturere in their circular to be "the quickest, simplest and most 
aocnrate method of testing: milk yet deviBad." In these days when the Bab- 
cock test is so widely known and used it is somewhat surprising to learn from 
the ciroalar that " until tbe present day there has not been in emstenoe a 
simple, reliable method for testing the qaality and value of milk except the 
laborious and ezpensiTe one of a scieutiflcally oonducted analysis, which can ' 
only be effected and carried out by a trained chemist," and that " the only 
milk test endorsed by the chemists and Boards of Health everywhere is 
Prof. Weigel's ' Lactanalyt.'" 

The Lactanalyt consists of a glass tube with a bulb at the bottom, a dropping 
pipette, a glass cylinder marked at 10.3 C. C, three liquids, A (an alkaline 
material,) B (alcoliol,) C (ether,) a brush and a metallic measure. It is 
essentially a modified butyrometer. No milk containing less than 1.20 percent. 
fat is measured by the scale. There appears to be no fixed relation between 
the cylinder and the graduated portion of tbe neek of the bnlbed tabe. The fat 
is measured in the tube while the brush is inserted in the bulb and the wire 
handle of iudeflnate size protrudes through the fat column. A measure fall 
of milk (10.3 C. C.) is poured into the bulbed tube, from one to five drops of 
the liquid A is added, then the measnre full of liquid B ia poured in and the 
two are mixed with a rotary motion of the brush ; a meaauref ul of liquid C 
is then added, further brush mixing given and the bulb ia warmed either by 
the heat of the hand or by immersion in wat«t at or below 105 °F. The me- 
tallic measure is then applied to the etberial fat column in the neck to read 
the percentage of fat. 

Tbe following comparative analyses have been made, great care having been 
taken to follow directions. Several persons, chemists and others, have used 
tbe Lactanalyt sold to this station, and as a rule have been unable to get 
agreement with the Babcock test. 
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Increasing the amount of liquid A used did Dot better Feaulta, neither 
did the aubstitution of puK auhjdrous ether in the place of that sent with 
the apparatus. These changes in the method were made at the suggestion 
of the manufacturers, who did not otherwise attempt to a«:ount for the 
low results obtained. Results obtsined with a second bottle of liqnid A were 
nearer the Babcock figures, but were quite irregular, sonetimes agreeing well 
and sometimes not agreeing. The dregs of the first t>ottle of liquid A gave » 
few close results. Admitting, however, the possibility of raising all the fat 
in the milk, it may welt be doubted whether any method which meaaares the 
resulting product with a wire brush haudle of indefiaate size protruding 
through the column to be estimated, can justly claim to be "the most aconiate 
method of testing milk yet devised." 



IV.— THE EFFECT OF FATIGUE UPON THE QUANTITY AND 
QUALITY OF MILK. 

Seventeen cows in milk wpre purchased by the Station on April 18, 189(, in 
Brookfield, Orange County, driven ten miles to Northfleld, and shipped fifty 
miles to Burlington by rail, then driven a mile and a quarter through city 
streets to their new quarters at the station farm, arriving at about dusk, huT- 
ing been all day on the road. Eight more were bought in early October, and 
traveled the same route under very similar conditions. 

The analyses of the milks given the evening of and morning after arrival 
by the individual cows of both lots, the analyses of composite (eight milking) 
samples taken April 20, P. K., to 21 a. h., and of similar samples taken May 
1, p. M., to 6 A. H., October 16, P. M., to 20 A. tc., on the second lot ara 
given in the following table: 
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The average of both lots was: 





Pounds of 
Milk. 


Total 
Solids. 


Fat 


Solids not 
fat. 






Per Cent. 
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Night of arrival 
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9.36 
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10.0 


14.00 


4.66 
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"Hie milk flow was lesaened by fatigue, the general quality decidedly 
bettered and tbe batter yields inereased. Half of the cows gave richer and 
balf eBseatially the same of poorer milk on the evening of the day of travel 
as they gave after recovery from fatigue. All gave richer milk the morn- 
ing following the travel than two weeks later and with three exceptions 
richer than the night before. Tbe fat was the moat variable constituent, the 
aobda not fat remaining quite uniform. 
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V. EARL OF MONTAGUE, 25,009 A. J. C. C. 
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Tbe new Btation berd, bought in the spring and fall ot 1891, waa headed for 
about a year by a Jersey bull bred by Hon. G. S. Faseett, an animal of 
mnob indiTJdual excellence, of pure blood, but not eli^ble of registry bedause 
of neglect on tbs part ot the owners of his ancestry. 

In the spring of the present year (1895) the Statioo was offered a partie- 
tdarly desirable bull, then tbe bead of the herd owned by the Pratt lostitata, 
Brooklyn, N. Y. Tbe bull, Earl of Montague, 25,009 A. J. C. C, was 
bovght, is now in use at the Station farm, and its officers ace justly proud of 

A glance at bis pedigree indicates that he is of noble lineage, while his por- 
trut, tbe frontispiece of this report, shows him to be worthy of his ancestry. 
His former owner. Col. B. J. Kimball, of West Bandolph, writes of him; 

" The value ot a bull lies in his ability to add to the value ot bis owner's 
herd.. The old saying that 'like produces like or tbe likeness ot some 
ancestor' applies to a bull, perhaps, more than to most animals. That one 
or two ancestors were good, is well enough so tar as it goes, but that aU were 
good or more tlian good is much better. Certain strains ot families of 
Jerseys havesbown the butter making ability to a remarkable degree, among 
which tbe Bioters, particularly the lines through Stoke Pogis and Rioter, 2d, 
are pie-emioent. Both of these lines appear throvgh their best channels in 
tbe pedigree ot the Earl of Montague. The blood of Rioter, 2d, nicked best 
with that of the Alphea family, and this family abo through its best channel 
appears in this pedigree. It was this combination which produced tbe 
champion Euiotisama who is a meter of the Earl of Montague. Her record 
of 27 tbs. Ij ozs. of butter in 7 days was ^ood, very good, but her record of 
945 lbs. 9oz. of butter within one year was far better, for it showed her ability 
to keep up ber production for a long period. This breeding made possible the 
£rat of the big yearly records, foe it produced Eurotas, (22 lbs, 7 oz. in 7 days, 
and 778 lbs. 1 oz. in less than one year), one of the ancestors of the Earl of 
Montague. The blood of Stoke Pogia nicked best with that ot Lord Lisgar, 
and produced the more than famous Mary Anne of St. Lambert, whose record 
of 36 lbs. 12^ oz. of butter in 7 days and 867 lbs. 14} oz. in one year, long 
stood unbeaten. It also produced and is the backbone of tbe well known St. 
Lambert strain, and for years the fact that half or more of the blood in any 
animal was St Lambert insured its sale at a good price. There are some 
where about 2,500 Jersey cows that have made over 14 lbs of butter in 7 days. 
Over one-half of these have more oi less of the Rioter blood. It may be 
chance or not, but the blood of Alphea or Lord Lisgar generally shows there 
too. There is no cow with whom a bull like tbe Earl of Montague is not 
fit to mate; there are tew whose calves would not be better than their dams 
with this bull tor their sire, and the poorer the dam the greater would be the 
improvement," 
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DitiRYiva. 
VI. MISCELLANEOUS FODDER CROPS. 



A series of eiperitnental plots contaimng a teoth of an acre each waa laid oat 
in the spring of 1894 on a piece of land south east of the farm buildings. The 
soil was a i^tber stiff olaj loom and had laid in sod for many years previous. 
An attempt was made to grow several leguminous crops, but many failed to 
moke satisfactory growth, partly becanse of the overwhelming amount of 
qnack grass, and partly because of the extreme drought. Four plots of 
spring sown clovers, red, raammotb red, crimson and alsike were turned 
nnder. Horse beans, early planted, dried up and blighted, while a plot of 
rape, the single non-leguminous crop grown, was eaten up by grass-hoppers. 

The following crops surriTed the attacks of insects, drought, etc., and 
were harvested. Analyses, weights and amounts of food ingredients p«r 
acre are shown in the following tables : 
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2-3. Soja (or Soy) BeauB, green &nd black medium varieties, (Sofa 
kitpida). Seed whb obtained from the Hatch Experiment Station of the 
StaasaohusettB Agricultural College; 27 inch rows. These beans were grown 
in 1893 as well as ia 1891, and prored Batisfactorj each year. As explained ia 
the last report the; are of Japanese origin, make good dry fodder or ensili^e 
and are well relinbed by cattle. No other leguminous hoed crop which we 
have grown have given us better returns in tonnage of green fodder, dry 
matter or protein. The green variety this year yielded at the rate of six and 
a half touB green fodder, two tons dry fodder and nearly a quarter of a ton 
of protein to the acre. The crop was poorer in protein than last years' 
growth. 

4-5-6-7. Villous and Spring Vetches with and without oats. ( Vicia villoga, 
Vicia taCiea) broadcast. The vetches are slender twining plants which are 
frequently grown with oats as a support. They are rich in protein and relished 
by cattle either green, dry or ensilaged. Tlie vetch and oat plots were cut a 
little la(«r than they should have been. Although good growths were made, 
onr experience with these crops for several years does not lead us to consider 
them equal to peas and oats. 

8. Sbrradella, 27 inch rows. This is a fine leaved plant of low growth, 
difficult to harvest, yet fairly well liked by cattle. About a ton of dry matter 
to tbe acre was harvested, not particularly rich in protein. It was thought 
that it might do better in a wetter season, but it has again (1895) done poorly 
and we cannot recommend it as a promising forage crop. 



VIII.— FOUR WAYS OF PRESERVING FODDER CORN. 

1. Results of Pbuservation. 
The Blftb and Sixth Reports of this Station contain statements of experi- 
ments made to test the relative value of tbe more common methods of pre- 
serving fodder com.* The results of a repetition of the expetimeut noted in 
the Sixth Report form the body of the present article, being a oompamon of 
the relative values of four methods of preserving fodder com, viz: 

1. Ensila^ng the entire crop " ears and all ". (Whole Ensilage). 

2. Picking the ears, cribbing, drying and grinding them, and feeding the 
meal together with tbe ensilaged stalks and husks (Stover Ensilage and Meal). 

3. Stocking in large stooks (Com Fodder). 

4. Husking, cribbing, drying and grinding the ears and feeding the meal 
together with tbe stooked stalks (Com Stover and Meal). 

*Fiftli Amiiul lUpott, pp. 7&-M; Sixth AnBiul Report, pp. 163-187. 
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The results of the test of two jeore ago were quite decisiTe, am) were, as a 
whole, in line with those obtained from simiUr experiments made elsewhere ; 
yet, a repetitioo was thought desirable, and the following eiperiment was 
planned and carried out. 

DESCRIPTION OF METHODS OF PRESERVATIOK. 

When the corn was harvested at the Station farm in the fall of 1894, it was 
divided into four portions : 

1. Two rows were run through a cutter, cutting them into half inch 
lengths, ears and all, and put into the silo (Whole Ensilage). 

2. The next two rows had the ears picked off in the field and the stalks 
run through the same cutter into another silo. The ears were sacked and 
brought to the bam on each load, weighed, husked at once and the weighed 
husks out into the silo together with the stalks to which they lieloaged. The 
re-weighed ears were spread out to dry for a few days in a large room, and 
then cribbed, dried and ground, cob and nil, for feeding in connection with 
the stalks (Stover Ensilage and Meal). 

3. The next two rows were brought from th'^ fteld and put in large stoofcs 
near the barn. Each stock as it was wanted for feeding during the winter 
was rim through the cutter, ears and all, tieing cut in the same lengths as the 
ensilage (Corn Fodder). 

4. The fourth two rows were brought to the barn and stooked in the same 
way, and in about a week were husked, the stalks re-stooked, the ears spread 
for drying in a lai^e room, then cribbed, dried and ground, cob and all, and 
fed in connection with the stooked material whioh was run through, the cutter 
from time to time as wanted for feeding during the winter. (Corn Stover 
and Meal). 

Each eight rows through the field were treated the same way, so that at the 
end the com crop was divided into four equal parts. One part was all put 
into the silo. The second part bad the stalks put into the silo, the ears 
ground and fed with the ensilage of the stalks. The third part was stooked 
and fed ears and all together from the stook. The fourth part was stooked, 
then the ears husked and ground, and the meal fed with the cut stalks. 

FODSKR SUIPLIWO. 

Each lot of com for the silo and for the stooks wm weighed on the large 
scales as it was brought into the bam. While it was being put into the silo 
an armful was taken from time to time, three or four to each load, at once 
weighed and put into a pile. At the end of the day, or, at most, at the end 
of the second day, whenever the " layer " was finished, these piles, which 
■mounted to several hundred pounds, were removed, reweigfaed, run through 
the cutter, mixed thoroughly, weighed again, six samples of each taken for 
analysis and the remainder put into the silo. Samples of the ears and husks 
were also taken. This was done for inAb the whole ensilage and the stover 
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The com used iu thU experiment was taken from one field, but in order to 
aggist in checking tbe resulto and to prevent errors it was divided into three 
parts in " layere," designated as "upper," "middle" and "lower." The 
com from each part was separated in the silos b; boards and was stocked in 
different rows. 

Samples were taken from each layer. The data showing the compoaition of 
of the crop and its various parts at barrest is based upon the results of fifty 
determinations of dry matter and twenty-four complete fodder analyses. AU 
fodders were weighed when fed. Samples of each ensilage were taken once 
each week in triplicate, while samples in duplicate were taken of tbe corn 
fodder and stover every time a stook was brought into the barn to be cut up, and 
once in three days throughout tbe feeding of each cut stook. Tbe cob-meals 
were sampled periodically. There is, therefore, a complete record of the 
composition of the various parts as harvested and as fed. Both above and 
below the experimental ensilages, but separated from them by boards, were 
considerable amounts of Don-experimental ensilage. There was, conse- 
quently, but little loss from spoiled ensilage. The corn which was stooked 
ont of doors stood the winter fairly well. The last few stooks which were 
fed were smaller than the others, and were consequently more weatberbeaten. 
Tbe stocked com fed after the middle of March was not as palatable aa it 
would have been if it had been better stooked. 

The field from which the corn was cut was planted to Sanford and Red 
Cob eom in the proportion of two-thirds and one-third. Tbe harvesting was 
planned so that the eut com in the silo was mixed in about these proportions. 
The exceeding dryness of the snmmer prevented a large crop. The Sanfoid 
corn headed out very low, and tbe leaves ripened before their time. The com 
was much less heavily eared than we wished, and was cut earlier than usual. 
This experiment involved quite as much work as did the similar one de- 
tailed in our Sixth Report. It entailed five and a half months of experi- 
mental feeding of fourteen cows, over twenty thousand bam weights, the 
analyses of about five hundred fodder samples for total dry matter, over & 
hundred complete fodder analyses, and over three hundred milk analyses, 
calling for several thousand separate determinations in the chemical laboratory 
and, finally, many hundred hours of arithmetical calculations. 

The printing of the original data would require some hundreds of pages 
and over burden the report. It has, therefore, seemed best not to publish 
the original figures of the daily routine, but only the totals for tbe different 
layers and feeding periods. But even in this very condensed form the bulk 
of figures is too great to be readily comprehended if printed with the discussion 
of tbe results, and would deter the general reader from even a cursory 
examination. The merest outlines of summaries only are given in the dis- 
euBsion. Tbe totals for the different layers and feeding periods, necessary, 
as matters of record and as the basis for the conclusions drawn, are inserted 
at the close of this aFtiule, under three headings : 
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L Average Analysis of Crop and its VariouB Parts as Haireated and Fed, r 

Composition at hacrant aa sbonn bj analf sea of the entire plant and by 
oalculationa from the aualjees of the varioua parts, for each layer. 

Average analyses of entire plant as harvested and, when ensilagid or 
stooked, for each layer and average of whole. 

Arerageaualysesof com stovers as harvested and when enaikged or atooked. 

Average analyses of ears at harvest and of^cob meals, 

II, Loaaes of Food Ingredients by the YarionB Methods of treaervation. 
Whole Ensilage. 

Stover Ensilage with huska and ears. 

Stover Ensilage (with husks). 

Ears of Stover Enailage . 

Cora Fodder. 

Com Stover with busks and ears. 

Corn Stover (with haska.) 

Ears of Corn Stover, 

III. Records of the Cowb Individually and by Groups daring the Experiment. 
KKLATITB AHOUKTB C 



The following table shows the relative efficiency of these varioua methods 
of handling the com crop, on the assumption that the dry matters saved are 
of equal feeding value :* 
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6,387 


1,323 
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•Tha nmuDu; ol AmeriDu digeBlon oaalllclmitg by DInctor V. t 
nunt BtMlOD, In th* EipuimaDt SUtloD Raoord, Yof. VI., No. 1, p. 7, ibowi thu, h fu u trlili 
thiu (H nuds cu IndicBte, tb« cUgeatiblUIr of tbs nrioog lood IngndiBiiU In com aniiLige und 
corn fodder Bre neurl; identlcU, irilb Iba eioeptloo of the ether extntoti ItiU tboee Is oon tuntr 
(putioDterly tbe piotelD) ere khuwIiM leu dInetlUe Uun Uioeelii antlre pUot, either endlitad 
or itoakfld; uid thmt thoee In oob meel, exeept toe cmde fibre, Are mnoh more dtEflflliblB than tboee 
In the itellie. OoublBing the ooeffloleiite of the Utter two In the proportloDi held bj the dry nut- 
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The results are practicallj identical, ona-fifth of the entire dry matter being 
lost hj each method. Tbe slightly better results with the stover ensilage and 
meal are due to the fact that there was but ton per cent loss of dry matter in 
tbe ears. The ensilage itself lost 18,6 per cent, and tbe stooked stalks or 
corn stover 22.6 per cent. 

These figures are remarkably similar to those obtained in the experiments of 
two years and fonr years ago, as will be seen by tbe following table : 

Per Cent of Loss in Dry Matter. 



Whole Ensilage 20 18 20 

Stover Ensilage and Ueal 21 18 

Com Fodder 19 18 20 

Com Sto»er and Meal 17 20 

These figures are practically identical with the average of a large number 
of tests of the same point at various stations. 

These fonr methods of preserving the corn crop seem to have about the 
name value when each is at its best. It should be borne in mind, how- 
ever, that the stooks of com fodder at tbe station were put up in the best 
possible manner, being of la^e size, carefully and firmly put together and 
the tops bound tightly so as to exclude rain and snow. Tbe losses in small of 
poorly made stooks are usually larger, and the fodder less palatable than 
found in the atadon experiments. The ensilages, on the other hand, were at 
a disadvantage, because of the slow rate of feeding. Experiments at this 
and other stations seem to indicate that the larger part of the losses of dry 
matter in the silo takes place on the surface, and that losses are roughly in- 
Terse to tbe rapidity of feeding. 

It is safe to say, therefore, that the losses of food in a good silo, well ^led 
and of not too large feeding surface, are seldom more than those found in 
stooked fodder. 

CHARACTER OF LOBBEfl. 
The following table shows tbe distribution of the losses in feeding value 
among the various food ingredients : 
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PBRCKNTAaB LOBBES FROM HaRVRBT- 

txQ TO FEBDnra. 




i 


i 
i 


1 


j 


IJ 


1 
1 


i^ 


J 




20 
18 
20 
20 


+3 
+^ 

1 
6 


12 
6 
12 
10 


5 
5 

+3 
2 


30 
27 
31 
29 


16 
11 

26 
21 


18 
7 

16 
6 


+ 
















Average 


20 





10 


2 


29 


19 


12 


8 



Notwithstanding the very different methods of handling, the losses are es- 
sentially the same in Idnd and degree, falling mainly upon the carbohydrates 
(starch, angar, etc.) The ensilages appear to gain in ash, the out-of-door por- 
tiuna seem to lose. The apparent gain in ash in the ensil^^ may come from 
unavoidable errors ot sampling, of from translocation of the aah, aa suggested 
by Woll.* The character of the losses are similar to those found in the two 
experiments previonsly reported. 

FEB CENT or LOSSES. 



Whole Ensilage 
Whole Ensilage 
Com Fodder.. . 
Corn Fodder.. . 
Stover Ensilage and Meal 

Stover Ensilage 

Com Stover and Meal. 
Com Stover 



Protein 

Starcb, Sugar, t 

Starch, Sugar, t 

Protein 

Starch. Sngar. t 



■ FUtli Anmuil itcport ViaoontiD Eipcrlmenl BuClon, p 
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The losses in the silo are evident to the unaided aenseB. It is lesB easj to 
realize that fenueutation is also at work. in the stook, and that as large losses 
may occur there as in the silo, whether signs of heating are seen or not. 
This fact has been repeatedly shown, however, bj many experiment stations. 
Tlie following table is testimonj in oonformBllon of the data given in our 
sixth report on this point, (p. 180), showing tbot while corn fodder is exposed 
to the air, a loss of weight goes on, part of which is always dry matter. 
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- Stoofcs one to four are not included in the tabulation, because it is question- 
able whether they were kept strictly separate. The percentage of loss of diy 
matter increases with longer exposure. The losses from heating in the piled 
<ut fodder decreased as the experiment went on, due probably to the colder 
weather of mid-winter. The apparent gain of dry matter in stook eight is at 
present unaccounted for. Uwing to difCerenees in husking in the field and at 
the stook the data is not at hand which will euable a simiUr comparison to be 
made with the com stover. There is no reason to think, however that the 
results were materially different. There is a close relation between the 
losses of weight and of dry matter in the ensilages, as is well shown in the 
following table, which gives the figures for each layer of each ensilage. 
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Kind op Fodder. 


t 
■s 

.J 

lbs. 


1- 
■s 

J 

lbs. 


lbs. 


•8 
i 

t 

per cent. 


J 
per cent. 


Whole EnsUage, upper Uyer 

Whole EnaiUge. lower layer 
Stover Ensilage, upper layer 
Stover EnsilEtge.middle layer 
Stover Eusil^, lower Uyer 


1,437 
1,582 
1.627 
1,127 
1,472 
1.428 


435 

50S 

351 
379 
403 


30 
32 
26 
31 
26 


15.2 
18.1 
13.3 
134 
18.6 
12.4 


21.3 
25.7 
15-9 
20.2 
22.2 
16.6 




1,445 


417 


29 


15-2 









The experiment of two years ago showed an average of 25 pounds dry 
matter lost for each 100 pounds of loss id weight, an average percentage 
losses of weight and dry matter of 15.8 and 18.7. white the average of eight 
ezperiments at the Wisconsin Statiou show 19 pet cent loss in both weight 
and dry matter. It would appear from these figures that, roughly, a fourth 
of the gross loss in the silo is dry matter, aud that the percentage loss of dry 
matter usually exceeds that of the entire weight. 

Is so large a loss inevitable? EzperimeDta.already reported seem to show 
that in rapid feeding from deep uloa with small surface area will tend to re- 
duce losses. From 2,965 pounds of ensil^e put on the bottom of one of our 
ulos in 1892, 2,876 pounds were fed out, a loss of but 3 per cent, the layer 
being put 7 feet square. 17^ inches deep, and fed out in two days in April.* 

EFPBCT OH THK EARS OF DIFFEBENT HBTHODS OF PBE8BRTATION. 

Do the ears lose more in feeding value when ensilaged than when picked? 
It will be remambered that the differeuces between ■' whole ensilage " and 
"stover ensilage and meal " iu this experiment is simply that in one case the 
ears were cut into the silo with the stalks, and in the other they were husked, 
cribbed, dried, ground and fed. There is no reason for believing that the 
stalks of the whole ensilage and the stover ensilage, both pat in equnlly good 
■ilos, kept any diSereutly. It is fair to presume, and the analyses iodioate, ' 
that they both lost the same amount of the same kind of feeding value. 
Whatever difference there is between the results is probably due to the differ- 
ent methods by which the ears were handled. The record of the dry matter 
of the varioDB parts is as follows: 



•With Anaiul B^port, p. 1B3. 
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Dry Mattkb. 


Kind of Foddeb. 


Putin, 
lbs. 


Taken out. 
lbs. 


Loss. 
Iba. 


Per cent 
of 
Lobs. 




6.688 

6,865 

823 

868 


5,321 

4,731 

£90 

780 


1,367 

1,134 

233 








Bars of Whole EDulage 

Ean of Stover Ensilage 


28 
10 



There appears to have been much greater losses with the ears put into the 
silo than with those which were hashed, the reverse of the results two years 
ago, when the losses were 15 per cent, with the ensilaged and 23 per cent, with 
the stooked ears. The stover enulage ears of 1892, however, were exposed 
for several days to heavy nuns, which probably accounts for their large losses. 
As will be noted in the next table, the ears of the other two parts lost but 
little in feeding value. The showing is not favora,ble to the ensilaged ears. 

Do the ears cure on the stalks with as little loss as if picked? 







Dav Matter. 




Kind or Fodder. 


Putin, 
lbs. 


Taken out. 

lbs. 


Loss, 
lbs. 


Per cent 
of 
Loss. 




6,688 
5,576 
1,112 
1,156 

868 


5,339 
4,317 
1,022 
1,058 

760 


1,349 

1,259 

90 

98 
88 








Ears of Com Fodder 

Ears of Corn Stover 

Ears of Stover Ensilage 


8 
9 
10 



The table indicates but little difference in this respect. 



If the ensilage is put in and fed without cutting, the stooks may be a little 
cheaper. If it is cut and it is expected to cat the fodder from time to time 
as needed, the labor and coat are largely in favor of the ensilage. In the 
present experiment, as well as in the previous and similar ones, it took bnt 
little less time and expense to stook the fodder near the bam than to eut it 
into the silo, while it took man; times the trouble and cost to bring the fodder 
in, cut and feed it that it did to feed the cut ensilage from the silos. This is 
obviously even more true of the eom stover, since U) this expense must be added 
that of hashing, eribbing, gnnding and cartage. The stovec ensilage has the 
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adrajitage of the whole ensilage in that then ig less material to ensilage (and 
legs I08B in the dry matter of the ears in the present eiperiment,) bat the 
disadTMitnge of the eipenae of hnaking, erihhing, grinding aad cartage. If 
it ie tme, as the eiperimenta detailed in the sixth report, aod, in part, in the 
preseot test, as well aa others made elsewhere wonid iodioate, that whole 
enulage or corn fodder give as large or la^er returns in milk and butter, 
there is, as stated in the eiitb report, a "complete loss of all the labor and 
eipeuse of the extra work of husking, etc. The usoaJ charge in thii State for 
hnsking is five cents n, bushel, and it takes two bushel of ears to make a 
bushel of meal. The charge for grinding is from an eighth to a tenth of the 
meal, so that if meal is worth 920 a, ton, the cost of husking (wd grinding will 
he 16 cents for each bushel of 56 pounds of cornmeal, without counting in tbe 
labor or expense of carrying to mill. Tbis is more than a quarter of the total 
value of the meal, and according to the results of these experiments, is money 
and labor worse than wasted." 

2. Results of Fekdino. 
It was planned to test the feeding value of the com plant preserved in these 
four wxys with aherd of fourteen cows, divided into two groups of fouc cows, 
and two of three cows, feeding each group with one of the fouc parts of the 
fodder for four weeks, then shifting to another part with each group for a 
second four weeks, then shifting again until flaolly all were brought bock on 
to the kind thej had at the start, each group ending as they begun, so that 
tbe difference in tbe yield between the beginning and the end could be taken 
as the natural shrinkage occurring during the feeding test. After the ex- 
periment was fully under way and in the second feeding period, it became 
necessary to abandon the original plan. The corn fodder and corn stover was 
not BufBciently palatable to induce the eows to eat snfScient quantities to keep 
in flesh. 

It will be remembered that the summer of 1894 was exceedingly dry. The 
rainfall at Burlington during the growing months of June, July and August 
and Oie first half of September was as follows: 

June, -.-■-- 1.45 inches. 

July, .... . 1.5? " 

August, 1.49 " 

September 1-15, .... 1.70 " 

AlthoDgh harvested earlier than in previous years, many of the leaves were 
yellow and dry. The entire plnnt, however, contained more water than 
that harvested in 1892 or 1893, and the corn fodders and stovers as fed were 
more moist than those fed in the 1892-93 experiments, as shown by the 
following figures : 



It, Google 





DeT MaTTBE CONTArKKtt. 


■ 


At Harvest. 


In Com Fodder 
as Fed. 


la Corn Storor 
as Fed. 


1892 
1893 
1894 


22.92 
22.79 
22.19 


47.03 
41.44 


46.18 
42.54 



The analrses of the Atj natter of the ATer&ge o< 
the two jBKtB are as follows; 



a fodders and stovera of 



a 



Corn Fodder, 1892. . 
Corn Fodder, 1894. . 
Csrn Stover. 1892... 
Corn Stover, 1894. . 



26.05;.'j5.21 
27.32'62.47 

15 48 
29-91149 



The protein was about one-half per cent, less in this jeaHs crop, the fiber 
a little more in the fodder aad less in the stover. Chemistrj' does not show 
why the fodder was unpalatable, nor was its appearance inferior to that 
fed in previous yetUB, except that it looked somewhat dryer, notwithstanding 
the fact that it was more moist. It is possible that the com was actually less 
digestible because of the dry season, although wa have uo data to prove this. 
Whatever the cause, a large proportion of the cows under experiment ate too 
little of the dr; fodder in comparison with the other materials fed to admit of 
«afe conclusions being drawn, and the experiment was reluctantly remodeled. 
It is entirely safe to draw one conclusion, however, that both the whole and 
stover ensilages proved vastly superior in feeding value to either com fodder 
or stover in this particular experiment. The remodeled experiment divided 
the cows into two sets of two groups each. 

Set. 1. Six cows, divided into two groups of three each, were fed for five 
four-week periods on the ensilages alternating from period to period, closing 
the test on the same ensUagc as was fed at the start. 

Set 2. Eight cows, divided into two groups of four each, were fed for five 
four-week periods on the dry fodders. 
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All weights and analTsei were made and the data worked oat for hath seta, 
but for the reasons already giren, it is aot thought safe to lay any stress ou the 
results ohtajned from Set 2. The ensilage side of the test went through ver7 
sncoessfolly, none of the cows being off feed at any time, and all eating the 
ensilages readily. Each cow was fed four pounds of wheat bran and four 
pounds of com meal daily, given in two equal feeds morning and night. They 
were also fed ten pounds of fine early cut hay containing much clover in two 
equal feeds. The grain and the haj were fed the first tl)iDg morning and 
evening, and after that had been eaten up the aow was given all she woold 
eat of the particular kind of ensilage she was rvceiving during that period. 
Tbos all the orts belonged to the experimental fodder. The amount given to 
the cow was weighed and the orts were weighed back daily. The oows were 
not fed at noon ; they had water twice a day. 

Each miUdug was weighed. The first ten days of each period was con- 
sidered preparatory, then the milk for the next six days was analyzed and also 
for the last six days of the period. The iutervening six days' milk was con- 
sidered to have the same composition as the average of the six days preceding 
and following, these eighteen days being taken as the experimental period. 
Records were kept, however, of all material fed and milk given during the 
ten days preparatory period, as well as the eighteen days experimental 
period. The cows were weighed for three successive days at the beginning 
and end of each feeding period. 

cows- USED IN 1 



Group A. 


Age. 


Calved. 


Served. 


Live Weight 




8 
6 
9 

6 
3 
6 


about Sept. 15 
Sept 23 
June 18 

Oct. 30 

Oct. 5 

about April 1 


Oct. 20 
Jan. 15 
Oct. 26 

.... 
March 22 
Jan. 20 








Mwzie 




Group B. 
Atalanta 


741 


Red Top 


842 



Nancy B and Atalanta are registered Ayrshires, the other four are high grade 
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Dates of Periods. 

Deo. 6-Jiiti. 2 
Jan. 2-Jui. 30 
Jan. 30-Feb. 27 
Feb. 27-March 27 
March 27-April 24 



Stover ei 
Whole e 
Stovec ei 
Whole e 
Storer e 



lilage. 
lilage and 



Group B. 



Whole easilage. 
Stover ensilage and 
Whole enaiUge. 
Stover ensilage and 
Whole ensilage. 



WBISHTS OF 0OW8. 

Ail the cows under eiperiment were weighed the first three dafs of the 

opening period, and the last three days of .all periods. The average weights 
are as follows : 

Name of Cow. Period I I U III IV \' 

Nanoy B, ■ . - 935 94fi 918 945 »55 965 

Dandelion, - - - 748 755 750 750 751 756 

Mu2ie, - - - 872 882 875 85S 863 893 

Atolanta, - - - 752 757 754 768 775 797 

Golden Bod, - - 852 857 865 668 875 890 

Bed Top, - - - 862 882 866 855 860 856 

Dandelion's weight remiuaed unif orm, Atalanta and Golden Bod giuned in 
weight, Nancy B and Maizie, on the whole guncd in weight, althou^ fluctu- 
ating from time to time, while Bed Top barely held her own. There is no 
pariiculaT effect of varying rations to be observed in any case. 



The test lasted 140 days with six cows, or the equivalent of 420 days feed 
from eaeh ensilage for one cow. The first ten days of each period were con- 
sidered preliminary, the final eighteen experimental. Tbe following table 
shows the total yields for the final eighteen days equivalent to the product of 
one cow for 2T0 days. 

Milk. Total Solids. Fat. Solids not fat. 



Whole Ensilage, - 
Stover £nsilage and Meal, 



lbs. 
5,403 
6,440 



lbs. 



lbs. 



lbs. 
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Had the cows been fed precisely alike the results could have haidly been 
closer. The butter yields are identical, and there is but oue-balf of one per 
eent. difference in the milk yields. 

Id the trials two years ago the stover ensilage and meal ration prodooed 
from n thirtieth to a fortieth la^s milk and butter than whole ensilage, while 
at the Wisconsin Station* practically identical results were obtained from each 
method. It aecms fair to conclude that there is little if aoj'thing gained by 
picking the ears before ensilaging. 

QUALITY OF MILK. 

The quality of the milk given by the six cows on these fodders was very 

Total Solids. Fat. Solids not fat. 
Whole Ensilage - - - 13.96 4.76 9.20 

Stover Ensilage and Meal, - - 13.92 4.73 9.19 

This is likewise in accord witb the results of the former trial. 

In this couiicctiou, although not strictly germane to tbe subject, it may be 
stilted that the milk of the cows fed corn fodder and com stover and meal 
was unaffected in quality by the changes iu the rations, being : 

Total Solids. Fat. Solids not fat. 
Corn Fodder, - - - 14.69 5.23 9.46 

Corn Stover and Meal, - - 14.71 B.25 9.46 

Also that changes from an ensilage to a fodder or stover ration, or the re- 
verse, iu the outset of tbe experiment produced no material changes iu the 
milk of twelve cows. 

There was fed daily to each cow 10 pounds fine early cut bay and four 
pounds each of wheat bran and corn meal in addition to and before tbe experi- 
mental fodders. The total amount fed these six cows during the eighteen 
days eiperimental period was 5,400 pounds hay and 2,160 pounds of biau 
and 2,160 pounds of corn meal, containing 8,329 pounds of dry matter 
equally distributed among periods and cows, Tbe following table shows the 
amount of total dry matter eaten in the rations, the dry matter eaten derived 
from the experimental fodders and the average of each eaten daily per cow 
during tbe experimental periods. 

•Ninth Anniul Report Wlwwiulii EiperliDSDt Btotioa, p. E5. 
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Kind op Foddbb. 


1 


1 


J ■ 


l|^ 




Iba. 


llM. 


llM. 


Iba. 




5,856 
6,0S2 








Stover EoBilsge and Mwl. . . 


22.6 


1,918 


7.10 



Combining the data of the last table and the one showing the yields Of 
milk and milk prodnots we have a table showing the relative efiEioienoj of the 
two eosiJages. 





YlBLD PEODDCED FOB EACH 100 

Dby Matteb. 


POUNDS OF 


Ik Entibb Ratiom. 


s 


11 


i 


1 
IS 




92.3 
89.5 


12.87 
12.45 


4.39 
422 




Stover Ensilage and Meal. 


8.23 






Yield P 


BODOCED FOR EACH 100 

Dbt Mattrr. 


"""•<" 


Im Experimental 
Enbilaokb. 


i 


II 


2 


1 

a 


Whole Endlf^ 

Stover Ensilage and Meal. 


319.6 
283.6 


44. 60 
39.47 


15.21 
13.24 


29,39 
26.23 



The most striking reanlt brought oat by the experiment of two years ago 
was that " though prodncing equal qnantities of mUk, they (the cows) ate mnoh 
less of the whole ensilage to prodnce this milk than they did of any of the otlier 
fodders. For each 100 pounds of dry matter of the whole ensilage eaten, Uie 
cows ate 119 pounds of dry matter in the stover ensilage, 109 poonds from tbo 
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corn fodder and IS7 pounds of dry matter from the corn stover. The two 
ensilages required 110 poands as oompared with 113 poanda from the two 
stooked fodders ; the portions where the com was ground and fed as meal 
took 123 pounds as compared with but 105 pounds where no hunking or 
grinding took place." 

EsBentially the same yields of milk and batter were produced from these 
TarionE amBunts of food eaten. 

The present experiment ahowB the same thing agajn, a decided difference 
ID the amount of dry matter eaten m favor of the whole ensilage. Five out 
of the Bix cows ate less dry matter from the whole ensilage in each feeding 
period than the least amount they ate in any period when on stover ensilage. 

The amounts of milk, soiida and fat, produced uy 100 pounds of dry matter 
in the entire rations stand in the ratio of whole etuUage. 100, itover eiailagt and 
meal, 96, The amounts of milk, solids and fat produced, considering the dry 
matter of the experimental ensilages only, standing in the ratio of uihcU 
eniilagt, 100, stooer eniilage and meal, 89 ^milt, mlidi and lolids not fat) and 
87 (/a'). It is but fair to say, however, that this striking difCecenoe, twice 
observed on two entirely different herds at this Station, was not found in the 
similar experiment at the Wisconsin Station, where the experimental ensilages 
mode Qp a larger part of the ration than they did in our triak. 

TOTAL YIELDS. 

It is fair to presume that had all of the crop been fed under the conditions 
of the experimental periods it would have produced milk and butter propor- 
tionately. If this IB true the 6,321 jwumfi of dry matter laved ready for feeding 
in the whde ensilage ihould have produced n,0(& pound) of milt and S09 pounda 
offal, and lite 5,512 pounds of dry viatter saved ready for feeding in the stover 
ensilage and meal should have produced, 15,635 pounds of milk and T39poimds of 
fat, provided the hay and grain rations mere fed in proportionatdy increased 
amo'iatis. Sipressing this on the scale of 100, for evxry 100 pounds of milk 
and fat produced by the whole ensilage ration, 92 and 91 pouuds of milk and 
fat reapectively would have been produced by the stover ensilage and meal 

The whole ensilage lasted longer than the stover ensilage. At the end of 
the feeding tests there was 17 per cent of the whole ensilage left, and but 10 
per cent of the stover ensilage. The relative amounts of dry matter left were 
also 17 and 10 per cent of the whole taken ouL Had the feeding continued 
nnder similar conditions and at the same rate as before until the stover ensil- 
age and meal were fed out there would have been 9 per cent of the dry matter 
and entire weight of the whole ensilage still on hand. In other words 1.00 
acre of corn made into whole ensilage produced when fed as mnoh milk and 
butter as 1.095 aeres of com made into stover ensilage and meal. The 
figures obttuned in the experiment of two years ago were 1.00 and 1.26 re- 
spectively. If we consider also the additional expense of husking, drying 
and grinding, there is slill less to recommend the stover em>ilage and meal . 



8U1II3IABT. 

1. Each of tbe four methods «f preserTstiou sa?ed sbout four-flftfas 
«l the drf matter as harvested, and, jud^d hj this alone, were of 
practically equal effldeacji the flgnres being: Storer ensilage and 
meal, 18 per cent, loss of dry matter, nbole ensilage, corn fodder and 
corn stover and meal, 20 per cent. loss «f dry matter each. These 
flgnres are almost identical with those obtained in similar tests prevl- 
onslj made at this Station. 

2. Tbe character «t the losses In food ingredients is mneb the same 
In each case, there being little or no loss of erode ash or ernde fiber, a 
shortage of abont a tenth each of the crude protein, phosphoric aeld 
and potash, while ether extract and nitrogen-free extract lose respect- 
ively two-tenths and three-tenlhs of the amount preiicut at harvest. 

3. The stooiied fodders, while stooked, lost more and more dry 
matter as the winter went on ; after cutting tbey lost considerable 
dry matter, but less as the winter grew longer. 

i. Tbe losses in gross weight and dry matter lu the silos were found 
to he parallel, the latter, however, cicceedlng tbe former. 

5. Tbe ears in the sito tost more of their food value than those' 
handled in other ways, the reverse of tbe result [n the 1892-93 experi- 
ment. 

6. The relative cost of placing tbe same amount of dry matter In 
the manger was greatly in favor of tbe whole ensilage. The time and 
money spent in husking and grinding tbe ears was wasted, since Itetter 
rctults were obtained when tbe ears were left on the stalh. 

7. In this experiment the ensilages were relished mach better than 
the dry fodders, and the cows did better upon them. 

8. Tbe same quantities of milk and hotter were made by feeding 
whole ensilage and stover ensilage and meal ; the milk was not changed 
In quality ; but tbe cows ate less dry matter from whole ensilage to 
produce the same amounts of milk and butter, 

9. There were but 91 or 93 pounds of milk and butter produced by a 
iriven amount of dry matter in the stover ensilage and meal ration to 
100 pounds produced by the same amount of dry matter In the whole 
ensilage ration* 

10. The whole ensilage lasted longest, and would consequently make 
the most milk and bntter. An acre of corn made into whole ensilage 
yielded as mtieh as 1.09S acres made into stover ensilage. 

11. The results of this experiment as a whole are in entire aceord 
with those obtained In the similar trial at this Station In 1892-^8, 
pDbllshed in the sixth report, pages 168-197. 
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I— AVERAGE ANALYSKS OF CROP, AND ITS VARIOUS PARTS 
AS HARVESTED AND AS FED. 
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II.— LOSSES OF FOOD INGREDIENTS BY THE VARIOUS 
METHODS OF PRESERVATION. 

WHOLE CORN 



Loatei, 
















field torn* 










EDll]>g« 










































Bullige 


















X'd^»^ 




















Bntli^ 


Mted 







9(3O.,73D3.1'2036,9 151,1157. 



■»+'^^i 



18767, 'lM8, I«,l'l 



,U01C.9 

M.a'io.i' 



7Htt n«83,! 14lil,8! 128,0138. 
ima 1OT3 8 308.2 11,2 22 

..,„.«,,, ,..,. 

Um!9 lOBlllOft... ... , 1 

3'+J0,0' 4H!,7 4,9! 3.9 i 
.1 + 25.4, T.^jlLOa 

awar.' 23nti7, raas 479 siit' hig 40(»' ir4S7.9 2i 



30 1, 300,1 



IM.Ii 12,3 18,1! 

44,4 31,8' 7 



itv Google 



Da I RUNG. 

(with husks.) 





1 
1 


1 


1 


3 
1 

Iba. 


1 
1 


I 

i 

lb*. 


li 

Itw. 


1 

1 


1 


i 


1 


Seas- 






36i:: 


l«.l 

+28:; 

+ 

132.2 


+i:i 

+ 


BSfi.Z 


m'.i 


ej 


+o:! 

+ 

21,! 


6.3 

19.2 












TB9t 
■M7i 

lOOTI 


6188.9 
6096.7 

SOflOM 
lOM.l 

11961 

n.s 


4-^3 


5?^t£^ ""^ 


1001.1 

■ 

406:t 


38.t 










si IK 

403.1. +S 

.6.e + 

4731 «8 




^^^'•^^'--^ 


la.T 






i^:S:? 




Ferorat of Iohh, Said to mugar 


s 

G.S 


+ 
6.1 












F.»«.tollo»..lI^^i»»I« 


19.1 


+ 


ia.a 


'• 


111 


7-T 



S OF STOTER EHSILAQE. 



itv Google 



Dairtino. 
corn foddbr. 





i 
I 

Ibe. 


1 

Ibe. 


1 

1 

Ibe. 


i 
1 

Ibe. 


1 

i 

Ibe. 


1 

Ibe. 


P 
1 

Ibe. 


lb.. 


lb.. 


i 

lb.. 


1 

lb* 


Fodder u fed 

Lonet, field to muger 

PeroenC of louei field to 

Fodder « fed 

is:St'^J?£zr^,d to 

Loeeee, kid lo muger 
Fenut of loeeee, field to 

AehuTtinsd 
Fodder u fed 
Lo»u, field to muger 
FercenC of lowwe, field to 


B43( 

IS8-7 

8TM 
S88S 
4S1S 

K4 

5196, 
7029. 

B7.6 

3038ti 
I2S83 

USE 

B7.e 


7395,1 

63. B 
9546.1 

flB.S 
2369T 

es.t 


2036.9 
1B.6 

sua'.: 

27,9 

2279!; 
399.2 

6331 

1340 

10.1 


161,1 
+3:1 
+ 
140.1 
130.1 

14.3 

+11:9 

+ 


S:! 

+09 

+ 

21,8 
189!] 

4K 
66 


fei.7 
+ 

37e:t 

13,0 
+31 !l 

+ 

+43 

+ 


im.i 


Ti'.i 


26:i 
+0,1 

+ 

20 J 

22,1 

lOJ 
U.D 


els 

: 

24. < 

si! 
IS.O 


ao.o 

S2.7 

f2.T 

+ 

2e.s 

V. 

39.3 
7.8 


7e»;6 3i:» 

35.9 88.8 

f2 













It, Google 



Daikting. 
cork 8t0vbb (with busks). 



Upper Laytr. 

Ah bai-TeatAd --- 

MoalMfed 

Lovefl, flsld to nunnr r _ - , , . 

ifiddit Lajier. 

KhI u lei..'.'.' 

Looaei. field to muigac 

F«rc«nt loHOB, flflld to uajogn 
Zoa9r Laj/er. 

MBsimsltd. .'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. 
Ah hArreatod ^ ^ - 



It, Google 



EECORDS OF THE COWS INDIVIDUALLY AND BY GROUPS 
DURING THE EKPERIMENT. 
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